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His is the fie battle in the sky...the stable field 
} ee a rotating m. ,net...heart of a Bendix-Scintilla* 
Aircraft Magneto. Into the making of this vital part go 
superlative steel and precise engineering...for on the 
strength and stability of its magnetic force depends the 
generation of sparks to fire the engines of our fight- 
ing aircraft. ° 
Bendix-Scintilla engineers have contributed notably 
to the advancement of Aircraft Ignition. Their inven- 


tiveness and practical experience, now wholly devoted 


SCINTILLA MAGNETO DIVISION 


SIDNEY, NEW YORK 


Gap 
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to the prosecution of the war, will one day again be 


applied to the pursuits of peace. 


THE WORLD'S FINEST AIRCRAFT IGNITION 


Bendix-Scintilla Aircraft Magnetos, 
“Harnesses and Switches, vital members of 
"The Invisible Crew,’’ are standard equip- 
‘ment for the mojor aircraft engine manv- 


-facturers, including: 
Allison + Jacobs * Continental + Lycoming 


-* Lawrance * Wright Aero Corp. * Pratt & 


"Whitney * Warner © Packard * Ranger 


* Ford * Nash = Chrysler © Kinner. 
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Ernest G. Stout, whose article, “Ex- 
ngrimental Determination of Hull Dis- 
placement,” begins on page 121, is staff 
engineer in charge of hydrodynamics on 
the development design staff of Consoli- 
dated Vultee Aircraft Corp. He was 
recipient of the Lawrence Sperry Award 
for 1941 for his contributions to the ex- 
perimental determination of the hydro- 
dynamic stability of flying boats and sea- 
planes... His research on dynamic test 
models has been. of considerable aid to 
engineers in designing today’s large naval 
and commercial flying boats so that their 
performance at landing and takeoff from 
the water is accurately known before the 
completed craft is test flown. 

His article in this issue describes a 
simple and direct experimental procedure 
for determining displacement and trim 
of marine hulls. 












Global air transport routes and types 
of equipment that will fly them have been 
a subject of increasingly intense discus- 
sion. Many of the serious thinkers are 
rejecting the popular polar route idea in 
favor of “the long way around” because 
of the absence of business over the vast 
polar wastes. On the subject of equip- 
ment there is a very strong tendency 
toward the belief that flying boats will 
replace land planes where very large 
equipment is required to handle the traffic. 
Capt. C. H. Schildhauer, USNR, who 
has played a major role in the develop- 
ment and operation of the Naval Air 
Transport Service, supports both of these 
opinions in his article beginning on page 
112, 
















7 Surveys of future aircraft markets are 

¢ being made by the score, and the results 
trun the gamut from the _ super-pessi- 
mistic to ultra-optimistic. On page 116 
E. H. Cargen and L. J. Stosik of Wright 
Aeronautical tell Associate Editor Foster 
about their method for establishing mini- 
mum, middle, and maximum estimates. 


Pressurized cabins are coming more and 
more into consideration as aircraft oper- 
ate at higher altitudes. David B. Thurs- 
ton of Grumman Aircraft sets forth a 
very complete set of design criteria for 
such equipment in his important article 
starting on page 126. 


Propellers should be “flight” tested as 
thoroughly as an airplane, but indications 
are difficult to obtain from a cockpit. 
Aeroproducts Corp. has developed test 
procedures with a higher degree of check 
than ever before attained. Page 132. 


Precipitation static is one of the most 
pernicious barriers to aircraft radio com- 
munication. The first part of an im- 
portant article by C. J: “Breitwieser of 
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Consolidated Vultee, advancing a new 
theory on the phenomenon’s origin and 
discussing means for combatting it, ap- 
pears on page 142. 


Second part of a series demonstrating 
the use of analytical geometry for solving 
complex wing layout problems appears 
on page 145. Discussed in this install- 
ment is the lofting of parallel lines, such 
as for control cables, hydraulic lines, 
stringers, spar mold lines, etc. 





Right and wrong methods of produc- 
ing hydraulics equipment are “pointed up” 
by Comdr. Harry J. Marx, USNR, who 
recounts results of a plant-visit survey. 
His article on page 148 contains many 
helpful suggestions to manufacturers. 


Forming of sheet aluminum has been the 
subject of considerable research ~ by 
Aluminum Co. of America, and its recom- 
mendations will prove of singular interest 
to the aircraft industry. The first of a 
series of articles on this topic begins on 
page 150. 


Widespread use of Cuno filters makes 
our article on servicing them extremely 
important to maintenance men. Approved 
methods of servicing are carefully detailed 
and are illustrated with nearly a score of 
breakdown sketches and photos. See page 
157. 


Another thoroughly detailed and illus- 
trated article for maintenance men is 
the one on servicing of Bosch magnetos, 
(page 164). This article carefully takes 
you through the steps of inspection, re- 
moval, installation, timing, and syn- 
chronizing of these units. 


Air cargo markets on a large scale do 
not simply exist. Airlines must offer 
high caliber sales and service to over- 
come cost differentials and to counteract 
directional flow of goods. Page 176. 





25 Yrs. Ago (1919)—New Zealand 
announces plans for airmail 
Army War College tests new method 


of dropping photographs from air- 
plane United States National 
Museum announces formation of 


permanent Aeronautical Exhibition at 
Smithsonian Institution . Secre- 
tary of Navy Daniels takes Naval 
Air Mission to Europe to study naval 
aviation . . . French Gov't appoints 
a Director of Civil Aeronautics . . 
Engineers test variable pitch pro- 
peller and pronounce it “entirely prac- 
ticable” . Post Office buys twelve 
rebuilt DH-4’s for projected New 
York-Chicago route . Aeronauti- 
cal Commission of Peace Conference 
meets at Paris to draft rules for 
Inter-Allied Aerial Convention. 


15 Yrs. Ago (1929) —Martin Jensen 
sets 35 hr. 33 min. solo duration record 
at Roosevelt Field . Air Corps 
adopts ethylene glycol instead of 
water for engine cooling . De- 
troit flying school makes parachute 





Down the Years in 


AVIATION’S Log 


jumping compulsory for all students 

Keystone Patrician flies to 
10, 200 ft. with 36 passengers and crew 
. . .Guatemala Air Mail Service buys 
six all-metal Crawford planes for new 


service Bureau of Standards 
starts own flying club . . Chicago 
grocery firm equips Ford transport 
plane as flying store Stinson 


plane flies 200 qt. of nitroglycerine in 
emergency. Report says “pilot landed 
carefully”. 


10 Yrs. Ago (1934)—Congress con- 
siders bill returning airmail contracts 


to airlines Sikorsky launches 
S-42, 32-passenger Pan American 
Clipper . . Sodium lights used for 


fog penetration on Dutch airfields 

. . Army request for 4,000 planes 
delayed by Congress . University 
of Minnesota proposes national asso- 
ciation of college flying clubs 
American Airways orders $2,000,000 
worth of planes, including six 12- 
berth sleepers . . Airline jurisdic- 
tion transfer to ICC proposed. 











THE KOLLSMAN 50,000 FOOT SENSITIVE ALTIMETER has paced, if not indeed anticipated, the progress of 


high altitude aircraft operation. This instrument is capable of recording pressure differentials at levels where 


few heavier-than-air machines have yet performed. It is so accurately made, so nicely yet positively balanced 
that a diaphragm movement of but .000045” registers 20 feet on the dial. The Sensitive Altimeter is 


among the highest expressions of Kollsman skill in design and execution of precision devices of many kinds. 


KOLLSMAN AIRCRAFT INSTRUMENTS 


PRODUCT OF 


SQUARE J) COMPANY 


ELMHURST, NEW YORK GLENDALE, CALIFORNIA 
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For Low Priced Security— 


A POWERFUL POSTWAR AIR FORCE 


AVID’S DESTRUCTION OF GOLIATH, the rout of the Midian- 
D ites by Gideon’s hundred trumpeters and pitcher bear- 
ers, and the United Nations’ now-recognized victory in this 
war all belong in the same historical category. In each case 
such victors—hopelessly outclassed—win chiefly by having 
the Lord on their side. 

Whether you credit our success to the Lord, our allies, 
our design and production genius, or our strategists, one 
thing is certain. We entered this conflict in such a hope- 
lessly weakened military condition that our coming victory 
must be classed as nothing short of a miracle. It is a 
miracle to which we, because of our prewar blindness, 
are not particularly entitled. It is the kind of a miracle 
that is unlikely to favor us again. 

Except for the few of us who have received those ago- 
nizing telegrams from the Adjutant General (and many of 
them have come to the men who build our planes) we 
have not yet suffered greatly from this war. Too many of 
us are being complacent before the war is won. And so 
highly do we prize our peace that by V-day we will be 
over-anxious to forgive and to forget our enemies. 

American forgiveness is a beautiful trait, but in the past 
it has carried us right up to the jaws of defeat. In the flush 
of recent victories most of us forget how close we came to 
an inglorious downfall. We also have forgotten what hap- 
pened to the proud French nation, whose fate might easily 
have been ours if aircraft range had been a little longer when 
the war began. We are paying dearly now in blood and cash 
for the neglect of our security. 

If there is an iota of sincerity in our proclaimed desire 
to make America secure for future generations we must act 
now, while there is still a national will to fight, to insure the 
permanent security of this nation. We must so plan the 
future that we will never again be caught asleep. 


E LSEWHERE IN THIS ISSUE is a competent analysis of the 
probable trends of postwar military expenditure based 
on our national experience before and after three other wars. 
By ingenious statistical application, the authors reach a 
highly plausible prediction of the probable magnitude of the 
military market for aircraft after victory. It does no dis- 
credit to this brilliant work to say that its most optimistic 
military-craft estimates (as well as those of other surveys) 
and not nearly large enough. We must raise our sights, dis- 
card the pattern set by former wars and lay the groundwork 
for « several-fold increase over the maximums set forth in 
this survey. 

Lest our strategists be timid in the presence of their tax- 
payers, we will set the basic essentials for peacetime air 
strength and prophesy that a future generation will thank 
us for it: 


1. A total minimum peacetime Army Air Force of at least 
25,000 combat airplanes. 


2. A Naval Air Force of adequate strength to assure control 
of cur oceans. 
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3. An annual replacement of 25,000 new and improved 
combat planes. 

4. Sufficient funds to provide for vigorous tactical develop- 
ment of the military and naval air forces. 

5. Sufficient funds for continuous and adequate basic research 
and allowance for “seed money” for energetic development of 
new types of military aircraft, armament, and accessory equip- 
ment. 


This should constitute the broad outline of America’s 
peacetime air force. 


HE COST AND BREAKDOWN of aircraft types can be 

determined easily by scaling up the figures in the 
article on page 116. But the cost in money is unimportant 
compared with the costs in lives that our security will save. 
Not only is it low at any price, compared with the cost of 
things too little and too late, but it will be only a small per- 
centage of the expanded national income which it will bol- 
ster. Undoubtedly efforts will be made to maintain our 
national income at present levels after the war. There is 
also much talk about increasing it far beyond the present 
high of $140 billions. 

But even if we went back to prewar levels, the percentage 
cost of the proposed air force would be lower than that of 
any major European nation before the war. It would be far 
lower than cost to an individual of most of his customary 
insurance. Annually it would amount to the bill for a few 
mass raids on Berlin. 

It is far better to keep people building aircraft and the 
other elements of national security than it is to have them 
leaning on their shovels. 

The preservation of a reasonable aircraft industry is sec- 
ondary, but it is a very necessary step toward the real objec- 
tive of this program, which is in simple terms an air force 
so strong that none will question its effectiveness. But we 
cannot expect to preserve our aviation industry by export 
business as we did before this war, unless we are willing to 
envision another international armament race like the one 
that supported it in those lean years. If we want an aircraft 
industry eternally alert, we must keep it strong and inde- 
pendent of support from export business alone. 

This program is not the responsibility of the aircraft 
industry. It is the profound duty of the people of the United 
States, their representatives in the Congress, our statesmen 
and our strategists, and its importance must be impressed 
upon all Americans before the victory narcotic softens us 
again. By pursuing it with energy we can preserve for many 
future generations the way of life that we so nearly lost. 
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GLOBAL AIR TRANSPORT 
AND THE FLYING BOAT'S ROLE 


By CAPT. C. H. SCHILDHAUER, USNR, 


Assistant Director, 
Naval Air Transport Service for Plans and Logistics* 


Flying boats are destined to play a major role in global air trans- 
portation, and the routes they will fly will be determined by estab- 
lished traffic economics rather than shortest distance. 





ways, certain principles must be 
recognized : 

Air commerce of the future must com- 
pete against the low rates of surface trans- 
portation Opinion in the United 
States and Britain is strongly opposed to 
airline subsidies in any form . . . The 
high cost of ton-miles and passenger- 
miles in the air must be lowered before 
volume traffic and attractive returns on 
investments can be expected. 

Of course operating costs will be re- 
duced by many technical developments and 
improved methods. But the two prin- 
cipal means to economy will, in my opin- 
ion, be: (1) Location of the global trunk 
lines around the world, through centers 
of population in the temperate zones 
where the business is—rather than across 
the polar regions; (2) maximum use of 
the high payload factor inherent, at this 
time, in flying boats. 

It seems to me that our wartime devel- 
opment work, both on routes and air- 
plane design, can be done with some fore- 
sight on the future without in any way 
detracting from the war effort. 

The public is well acquainted with an- 
nouncements by the British as to their 
readiness to sit down with us to discuss 
the postwar commercial air transport 
problem. We must have some cards to 
deal in this game of the future of air 
transport. 

The press, encouraged by the aviation 
industry, has been on a _ cartographic 


I THE DEVELOPMENT of global air- 


* Opinions expressed herein do not necessarily 
reflect the opinions of the Navy Department. 


Fig. 1. Principal air transport routes, as 
visualized by Capt. Schildhauer, will traverse 
air space above fairly well established sea 
lanes.« Traffic routes are determined by 
amount of business along the way, and loca- 
tion of world's population and business 
centers is such that global routes will, of 
necessity, take the long way around. Most 
of world's trade centers lie in ice free regions, 
thus making if possible for flying boats to 
operate from “ready-made” airports the 
world over. 
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spree, pointing eloquently to the world’s 
top half, where most of the land lies 
grouped around the pole. In various of 
these projections, the main cities of the 
world have been shown as points in the 
ocean of air, with nothing obstructing 
the shortest airline distance between 
them. The Civil Aeronautics Authority, 
in its instructive air-map avigation show, 
even gave the observer a look at the 


world’s pattern of land and water fom 
inside a big globe, a vantage point from 
which all is in view from one sitting, 

These demonstrations have been al! to 
the good. It is hard for people to grasp 
the significance of world avigation by 
air. The airplane does not recognize the 
shoreline, which until now has been the 
portage of much of men’s commerce and 
communications. Cleveland to Bermuda 
is pretty much the same thing as Detroit 
to Denver. So the maps and the pres- 
entation of the concept of time and space 
has helped a great deal. 

But avigation is not as simple as a 
straight line over the top from, for ex- 
ample, Chicago to Moscow. The science 
of air transport is not yet fully ready for 
Arctic flight. The prevalence of instru- 
ment flying conditions over the polar 
regions, coupled with high winds and 
the lack of radio aids to avigation in those 
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regions, presents problems of safety. 
Emergency and alternate airports are 
not available for use in the event of me- 
chanical trouble; much additional prog- 
ress will have to be made in ice elimina- 
tion from power plants, propellers, and 
wings before ice and sub-zero weather 
cease to be major handicaps. 

Still more important is the economics 
of the cross-pole route. Two things are 
wrong with it. First, there is no busi- 
ness along the way. Few people live 
within the Arctic Circle, furthermore 
not many are likely to in our time. Sec- 





om ond. it will be an expensive express run, 
om with or without refueling stations, which 
ng. will be difficult and expensive to main- 
to tain. 
Asp Of course there will be some air service 
by directly through portions of the North 
the Polar region between this continent and 
the points in the eastern hemisphere. The 
and planes can fly high over the storms in pres- 
ida surized equipment. The ice problem will 
“Olt be cither minimized or completely solved, 
es- sooner or later. But these routes over 
ace the polar regions always will be express 
operations, and they will be expensive. 
5 a Only those few of the well-heeled minor- 
eX- ity who happen to be in breathless haste 
nice will patronize such lines. 
for My opinion is that the global air cir- 
ru- cuit will follow the beaten path around 
lar the temperate zone, over the lanes that 








Capt. Schildhauer — He began Navy 
service in 1913 as an apprentice seaman, 
entered the Naval Academy at Annapo- 
lis in 1915, and graduated in time to 
take an active part in naval operations 
of World War |. Completing his naval 
aviation training in 1923, he served six 
years in various flight capacities with 
outstanding achievement. Then, after 
resigning from the Navy in 1929, he 
joined the General Motors Corp. and, 
in connection with the Dornier Co. of 
America, flew as co-pilot of the famed 
Do-X on many of its historic flights. 

In 1932, Pan American Airways em- 
ployed him to make a number of survey 
flights, and he eventually became opera- 
tions manager of the PAA Atlantic Di- 
vision. Becoming sales manager of ma- 
rine equipment for the Glenn L. Martin 
Co. in 1939, he devoted appreciable 
time to the development of flying boats 
for overeas air transport and prepared 
economic studies weighing land plane 
and flying boat advantages. 

Seven days before Pearl Harbor, he 
was called to active duty in the Navy 
Department and was assigned to the 
Office of the Vice Chief of Naval Opera- 
tions in connection with the development 





of the Naval Air Transport Service. From 
that time to the present, the NATS has 
grown from non-existence to an organi- 
zation supplying the entire Navy with 
scheduled air transport service. 
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Pullman traffic of air may well travel from one global point to another in this 
commercial passenger flying boat version of the Mars (Martin Model 170-21). 


ships have traveled for three hundred 
years, and which the air traffic of this 
war is now following. Air communica- 
tions between the United Nations in this 
war are between industrial and dense 
population areas, just as they will be 
after the war. My estimated location 
of the global air circuits is given on 
the accompanying map (Fig. 1). 

Except for the Central-European area, 
the world’s population for the most part 
lives in the temperate zone in a belt 
around the world between 45 deg. north 
latitude and 20 deg. south. The majority 
of the world’s commerce moves east and 
west through this area, hence it is here 
that lies the future global air traffic. 
This is entirely contrary to the popular 
conception of polar flying. 

In this area will be found, at regular 
long-range distances, dense concentra- 
tions of population interested in commer- 
cial air transportation. Connecting these 
regions will be our global airlines, with 
the local national feeder systems handling 
traffic to and from the global airports. 

Ice and snow and freezing conditions 
are important considerations in laying 
out any air transport operation. Until re- 
cently, flying boats have been immobilized 
for varying periods by surface ice in 
their terminal waters. Methods of sweep- 
ing surface ice out of the terminal waters 
are being worked on and may be per- 
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fected. But the icing line, shown in Fig. 
1, is above the indicated global airlines 
at all points. Only a few major cities are 
in the ice area, thanks to the ocean cur- 
rents. Chicago is the only one in this 
country, with New York on the margin. 
With Baltimore as an alternate terminus, 
inclusion of the industrial, financial, and 
political area of the United States and 
the New York metropolitan region is as- 
sured. Nevertheless, I would place one 
leg of the main trunk of the world circle 
route through New Orleans, to connect 
with Central American feeder lines. 

The global airlines should fly across 
the United States and discharge and load 
their global traffic at the West Coast, 
Guli Coast, or East Coast terminals. 
The United States domestic airways be- 
come the feeder system to the global air- 
lines. 

Very few large cities in the world do 
not have ample water area for the oper- 
ation of flying boats. Likewise, there 
are few land areas that do not have enough 
bodies of water to make the passage of 
flying boats practicable. Most authori- 
ties agree that boats, especially the four- 
engine types, may be flown safely on any 
of the United States and Canadian trans- 
continental routes. The Navy has flown 
boats across this country without difficulty 
or hazard, there being ample water for 
landing at convenient intervals. This is 


true of most continental areas. The 
map of Russia, for example, shows nu- 
merous lakes which offer ample landing 
facilities. 

I realize that latitudinal international 
operations may, in a manner unforesee- 
able, split into two or more channels at 
several places. But in my opinion the 
main flow of traffic will be as indicated. 
This global artery will have many national 
service branches, north and south, and 
some parts of the “feeder” system may 
be indistinguishable from the trunk, as 
here in the United States’ domestic air 
system. 

There is no question that the polar route 
is the shortest way to many places in 
Europe and Asia. I contend only that 
business will be found along the Jong 
way around. It is true that airline opera- 
tions north along our west coast to 
Alaska and the Aleutians are very suc- 
cessful, despite weather conditions. It i 
also true that the shortest route fro 
Seattle to Japan and China hugs t!: 
coast of Canada, Alaska, the Aleutians 
and Kamchatka. But the life-sustaini:: 
business will be» found on the long 
route through Hawaii, the Manda‘: 
Islands, the rich Netherlands Indies, and 
the Philippines to China and Japan. 

Now, turning to the merits of airplaue 
types for postwar long-range operations, 
I visualize two types of global aircratt. 
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Straight cargo version of Mars (Martin Model 170-22). 








The medium-sized land plane will, of 
course, be operated on a short haul basis. 
The land plane, a fast, high-altitude trans- 
port with supereharged cabin, will be 
designed for extra long-range operation 
ina high-class “courier” type service over 
polar routes. In design and operation, 
payload and frequent stops will be sac- 
rificed in the interest of speed and range. 
Fuel tanks will be provided to carry a 
large portion of the useful load as fuel. 
A one-purpose airplane, it will operate 
to best advantage over routes for which 
it has been designed and between large 
airports especially built to accommodate 
its long takeoff, high landing speed, and 
tremendous impact landing load. 

The second type is a large flying boat; 
almost, if not quite, as fast as the land- 
plane, the design of the boat will em- 
phasize tremendous load-carrying ability 
at low cost. It will operate over medium 

(Turn to page 283) 








Fig. 2. Polar map, with population densities shown, 
indicates that there may possibly be express service 
between United States and Far East—but lack of 
business “along the way” will make it costly despite 
shorter distance. Most traffic will be from one. 
area of population and business concentration to 
snother, and this will go the long way around be- 
Cause these centers are located on that track. 


Distribution of Population 
of the World 
= 50,000 persons 
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“A THREE-WAY ‘FIX” 
ON AIRCRAFT MARKETS 


By E. H. CARGEN, Jr., Soles Research Engineer, 
and L. J. STOSIK, Market Analyst, Wright Aeronautical Corp. 
As Told to 
JOHN FOSTER, JR., 


Associate Editor, ‘Aviation’ 


Out of the confusion of widely divergent forecasts comes a new 
method for piercing the fog of the future by which minimum, middle, 
and maximum estimates can be established and conditions govern- 
ing them identified in advance. 
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Fig. 1. Curves of total military expenditures expressed as percentage of peak expenditures. 
(War of 1812, Civil War and World War !). 
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forecasts on our future aircraft mar. 

kets that one can be found to fit any 
mood or desire. It has got to the point 
where “you pays your money and you 
takes your cherce’—from the most con. 
servative to those reaching astronomic 
figures. 

But this very volume has created a prob. 
lem: Which type of forecast is the mos 
reliable? The cnly solution, it appeared 
was to make a completely independen 
study. In so doing we have reached what 
we believe to be a new method of trying 
to pierce the fog of the future, a method 
by which minimum, middle, and maximum 
estimates can be made—literally a three. 
way “fix”. What is more important, these 
estimates can be refined as additional or 
better data becomes available. 

In analyzing the problem of military 
aircraft markets it was soon apparent that 
the only material available was a grou 
of estimates based on postwar military air 
force requirements. Once these estimates 
had been plotted, it could be said that air- 
craft production for a given year would 
vary between the air force requirements 
and a good round zero, depending on pub- 
lic opinion, Congressional action, ant 
several imponderables, not the least 0 
which is a yet-unpredictable war surplu. 

In attempting to pierce this future fog, 
particularly to try and clarify the air be 
tween the component estimate curve ani 
zero, we turned to statistical projection 
despite warnings that use of past rel 
tionships was dangerous—especially wit! 
regard to a “war baby” industry such 4 
aviation. 

In making this statistical projection for 
the military market, the first step was t0 
plot military expenditures, expressed 
a percentage of the peak year’s outlay. 
Available were data for three major wa 
periods: The War of 1812, the Civil Wa. 
and World War I—all conflicts whic! 
materially disrupted United States ecor- 
omy. 

As shown in Fig. 1, there is a remark: 
able consistency in the ratios of spending 
in both the Civil War and World War! 
periods. The War of 1812 shows a mot 
gradual transition to peacetime levels. é 
transition which history tells us “ 
from uncertainty as to the course of th 
Napoleonic wars, which diverted Ene 
land’s attention from the U. S._ In add: 
to the general similarity of the actual we 
periods, there is a close correlation 
tween prewar and postwar expenditure 
for each of the conflicts. It is this correlé 
tion that provides a key for projectil 
ahead from World War II. 

As Table I shows, military expenditure 
in each case leveled out—from two ' 
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Military Expenditures After Cut-back 
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1812 War Wari [ 2 
(Millions of Dollars) ae 1 World War I | 
more onpenditure. eX 35.3 928.8 $353.2 y we 
(10 yr. ooh ' ; : . e ear Billions of $ 
(B) Postwar —_ Annual Vel $ 2.4 
ee... 7.3 61.1 743.1 "9 V+2 1.8 
bs. wartiog = \ Post-World V+3 0.9 
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wat) ‘ { . ( Projected) 
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UE Ors tecnicos a 28 24 
three years after each war—at from 21 © | 


to 2.2 times the prewar level. In other 
words, it cost just about twice as much to 
maintain the skeleton between-wars mili- 
tary iorces after each war. There is 
nothing mystic about that 2.1 multiplying 
factor, except that it has been constnat 
following three major wars. If we had 
the experience of, say, ten wars to verify 
the figure, it might be accepted as statisti- 
cally proved. But, lacking this proof, 
careful judgment must be used in weighing 
the results of its use. 

Turning to the years between war’s end 
and the leveling-out period—frequently 
called the “cut-back period”—and using 
the same ten-year prewar average as a 


in Table II, 
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Fig. 3. Projected level of military aviation expenditures. 


base, we get the multiplying factors shown 
although not an absolute 
numerical correlation. 
of this study, the post-World War I mul- 
tiplying factors have been selected as the 
most likely, given a peace based upon un- 
conditional surrender. 
peace will be considered later.) 

Applying these multiplying factors, then, 
gives the projected shape of total mili- 
tary expenditures following the present 
war, as shown in Fig. 2. Note that start- 
ing some three years after Japan is 
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Fig. 2. Projected level of total military expenditures, World War Il. 


finally whipped, an annual expenditure of 
approximately $3,400,000,000 is indicated. 
It is felt that this figure meets the re- 
quirements of a minimum estimate since 
it is based on experience of three major 
wars after which skeleton forces were 
maintained. Too, it seems obvious that in 
terms of today’s costs of war, actual mili- 
tary expenditures could be higher, but 
hardly lower, than this figure. Therefore, 
the projection passes the test of judgment. 

Having established a conservative esti- 
mate of total military expenditures for 
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Fig. 4. Probable shape of military aircraft production, based on 
T. P. Wright assumptions. 
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Fig. 5. Three-way fix on military aircratt 
market, post-World War Il. 


use as a base, the next step was to esti. 
mate the proportion of the money likely to 
be spent for total aviation expenses and to 
develop the three-way fix on the aircraft 
industry’s share of this money. 

Examination of the available data oy 
aviation spending shows that during 
World War I, some 5 percent of al! mili. 
tary expenditures went to the air branch, 
From 1920 through 1940, money spent for 
aviation was never less than 3 percent of 
all military spending, nor more than 9 
percent. The basic change in weapons, 
bringing the airplane to the fore, was not 
fully reflected in spending until 194], 
Starting in that year, when the percentage 
went up from 8.9 to 19 percent, the ratio 
has been shooting up sharply to its pres. 
ent rate of about 38 percent. 

It is felt safe to assume that the pres- 
ent relationship of weapons will hold true 
until the next war; therefore we have 
taken 35 percent as a conservative ratio of 
aviation spending for use in projecting the 
postwar estimates. This figure is not 
final; 1944 expenditures could raise or 
lower it. At the moment, we merely as- 
sume that Chief-of-Staff John Doe would 
find it desirable to spend about 35c. of 
every military dollar on aviation to main- 
tain a balanced skeleton military estab- 
lishment. 

Applying this ratio to the projected mili- 
tary expenditures already developed shows 
that the combined military air force should 
be expected to receive some $3,900,000,000 
in the V + 1, or first year after the full 
ending of the war; $2,800,000,000 in 
V +2; $1,700,000,000 in V + 3; and $1, 
200,000,000 in each of the following two 
years. This data, together with actual 
expenditures following World War I, are 
plotted in Fig. 3. 

Turning to establishment of the mini- 
mum and middle fixes on aviation equip- 
ment estimates, there is the record of mili- 
tary aviation procurement behavior after 
the last war as a basis. As a note of 
warning, it should be borne in mind that 
data for this period is conflicting. Table 
III shows that the approximate per- 
centages of military aviation expenditures 
for airplanes, engines, accessories, and 
modernization were as follows: 17 percent 


Table Ill—Approximate Percentage 
of Military Aviation Expenditures 
Spent for Airplanes, Engines, and 
Accessories Including Modernization 
Percentage 
17% Assumed | 
23% basis for 
28% MINIMUM 
46% Projection 
(10 yr. average) a ined 
1926-1939 50% basis for 
(14 yr. average) ‘ | MIDDLE 
Projection 
Source: Army and Navy expenditure figures 
from Treasury Department and Aero- 
nautical Chamber of Commerce 0 
America. 


(Turn to page 295) 


Fig. 6. Total military expenditures show- 
ing estimated expenditures through ¥+11 
year, assuming four hypothetical types of 
peace. 
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Hope for the Aircraft Investor 


AYBE the aircraft investor isn’t as 
M far behind the eight ball these 
days as he thinks. 

True enough, the aircraft stocks have 
been in the doldrums for three years or 
more. However, there’s a silver lining 
appearing today that’s not to be ignored. 

There should be no mystery about the 
unpopularity of aircraft stocks. An indus- 
try can’t rise up on all fours and publicly 
proclaim it faces postwar bankruptcy—as 
this industry has had to do to get atten- 
tion in Washington—and still have the 
public rush in to buy its stocks. Doubts 
over the industry’s postwar position 
bothered the investing public long before 
Pearl Harbor, despite aviation’s fantastic 
war production feats. 

In doing such an excellent and neces- 
sary job of selling its difficulties to Con- 
gress and the Administration, industry 
spokesmen have shooed away the investing 
public. 

Ironically enough, it was necessary to 
scare the potential investor in this indi- 
rect way in order to improve the lot of 
the tens of thousands who already held 
aircraft stocks. . But the time has come 
to dispel the gloom, point out that the 
crisis over reconversion planning has 
passed and hence look more hopefully to 
the future. 

A lot of water has passed over the 
dam since industry officials took their 
postwar adjustment troubles to Wash- 
ington last fall, and it’s no longer nruddy 
water. When confronted with the facts, 
Washington proved to be interested in 
preserving a healthy aircraft industry 
after the war. The Baruch program as 
well as that of the George Senate Com- 
mittee at last gives the industry the 
postwar blueprints it has needed. 

In the words of Lockheed’s Lucien 
Shaw, who with Frances Callery of Con- 
solidated Vultee had a major role in 
presenting the industry’s plight to Con- 
gress, the Baruch program “will solve 
the majority of our problems” if it is 
administered well. 

The fact is that the government’s recon- 
version plans all contrast strikingly with 
the conventional New Deal attitude 
toward business. Quick payments are 
sought on terminated contracts, with 
several types of loans proposed to meet 
the industry’s needs. War materials will 
be removed from plants to make way for 
peacetime output, and surpluses will be 
disposed of in a way to “insure orderly 
markets,” 

Together, the Baruch and George pro- 
stams provide a charter for the industry in 
the postwar period. They also give 
‘assurance to investors that the transi- 
tion period will not be prolonged unnec- 
tssarily. Surplus equipment is to be 
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By RAYMOND L. HOADLEY 


Financial Editor, '' Aviation" 


Plans for orderly readjustment of industry take aviation securities 
out of “forgotten orphan" class which has kept stocks at low levels. 








liquidated in a way to foster, rather 
than interfere with, private industry. 
Most important, the working capital posi- 
tion of the aircraft industry should be 
protected from serious impairment upon 
termination. 

Investors, by and large, know that in 
the final analysis it will be the balance 
sheets of the aircraft makers at the end 
of the war that will tell the story of 
how well they can: weather the recon- 
version period. Many an aircraft stock 
has recently sold below the company’s net 
quick assets. In fact, when Consolidated 
Vultee’s annual report was issued a few 
weeks ago, its stock was selling below 
its 1943 earnings of $13 a share. Now 
it appears that a company’s current assets 
will have protection upon termination and 
not disappear in thin air when they are 
needed most, so they should begin to mean 
something to the investor. 

Furthermore, the 1943 balance sheet of 
the average aircraft company is expected 
to show considerable improvement over 
those of 1942. And there seems good rea- 
son to believe that 1944 should witness 
further gains in many instances. 

There are a number of other more 
favorable slants that deserve attention 
from the stockholder’s viewpoint. For 
one thing, it appears fairly certain that 
Congress has pushed corporation. taxes as 
high as they are likely to go, and the 
troublesome renegotiation law expires at 
the end of this year. The next corporate 
tax change may well be a moderate revi- 
sion downward after the war. 

Then there is that thorny matter of 
excess plant. Don’t be too alarmed over 
the prospects of the industry’s taking in a 
gross of, say $1,000,000,000 in the first 


peacetime year or so, compared with a 
possible $15,000,000,000 or more this year. 
Remember that production capacity will, 
for the most part, shrink back to the levels 
of privately owned plant capacity. Over 
90 percent of the nation’s present aircraft 
production facilities are government- 
owned and Secretary of Commerce Jesse 
Jones expects that: most of this $2,700,- 
000,000 government investment will have 
to be written off as a dead loss. 

A year ago there was considerable con- 
cern that the automobile industry—which 
has produced something like $6,000,000,000 
worth of aircraft since Pearl Harbor— 
would continue in the game in peacetime. 
But today the grass looks especially green 
on the motor car maker’s own side of 
the street; experts estimate it will take 
six years to get as many cars back on the 
road as there were in 1941... Of the large 
and medium-sized concerns, only Ford 
now threatens to toss in his hat in the 
peacetime aircraft field. 

The’motor car makers know now that 
there is a vast difference between de- 
signing and developing a new plane or 
aircraft engine and tooling up to make, 
say, a Pratt & Whitney engine already in 
production elsewhere. Only by wholesale 
raids on the aircraft industry’s talent could 
they secure the necessary skills and ex- 
perience. 

And while it doesn’t appear probable 
that the aircraft industry will attempt 
the wholesale manufacture of automo- 
biles, some companies are preparing plans 
to diversify output by entering new lines. 
Cameras, optical equipment, farm imple- 
ments, household supplies, and building 
materials are among the peacetime goods 

(Turn to page 263) 





Above, Curtiss Commando being lifted from 
production cradle by hydraulic hoists. Tail 
will then be lowered and ship rolled to 
final station in hangar to be readied for 
engine test. 


Four of these Bassick Super Heavy Duty 
Grooved Wheel Casters equipped with one 
Timken Bearing in the swivel and two in 
the wheel carry the entire C-46 Cargo Ship 
in production, 


Even before going on its own, the Timken 
Bearing Equipped C-46 Curtiss Commando Transport 


is carried down the assembly line by a production 


cradle mounted on Timken Bearing Equipped casters. 


Timken Bearings in shop truck wheels have been 
Saving time and cost in factories of all kinds for 
many years. Now, in this new form, they’re helping 
to keep vital airplane production on the go! The 


Timken Roller Bearing Company, Canton 6, Ohio. 


TIMKEN 
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TAPERED ROLLER BEARINGS 
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EXPERIMENTAL DETERMINATION 
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By ERNEST de . STOUT, 


Results of this simple and direct experimental procedure are tre- 
mendous savings in time and marked improvemen? in accuracy 
ever the classical method for determining displacement and trim 


of marine hulls. 





volves a hull or float system, one of 

the most important problems to be 
considered, as soon as the preliminary 
lines have been determined, is the static 
displacement and trim for the necessary 
design conditions of loading and com- 
partment flooding. 

This must be done very early in the 
design so that the height and location 
of watertight doors and openings in the 
hull (such as auxiliary power exhaust 
outlets, vents, windows, inspection ports, 
etc.) may be correctly located. This in- 
formation is also required for the proper 
float design and to check on the correct 
distribution of hull volume. As a mini- 
mum requirement for the load water 


a 


I EVERY AIRPLANE DESIGN which in- 





* This article is taken from material which 
r. Stout is including in a forthcoming book 
to be published by the McGraw-Hill Book Co. 
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_ seaplane designer. 


line, trim and center of buoyancy are su- 
ally obtained for the design normal and 
overload condition and for each water- 
tight compartment flooded, both one at 
a time and in adjacent pairs. 

The classical method for determining 
displacement and trim by use of Bonjean’s 
curves of displacement to be found in 
any standard book on naval architecture 
consists of elaborate trial and error in- 
tegrations of the submerged volume and 
moment of volume. 

Principles and procedures have gradu- 
ally evolved through years of developing 
the art of ship-building, but while entirely 
adequate for that art the method has been 
found cumbersome and intricate by the 
For example, a con- 
ventional flying boat design, where the 
hull contains six watertight compart- 
ments, will require a solution for the 


DISPLACEMENT” 


» Steff, Consolidated Vultee Aircratt Corp. 





normal unflooded condition, plus eleven 
conditions of floating, if each compart- 


* ment and then each two adjacent com- 


partments flooded are investigated. 

Each of these solutions requires, on 
the average, at least two trial solutions, 
making a total of 36 complete procedures 
to complete the minimum design require- 
ments. ° 

As this set of computations is valid for 
only one condition of gross load and 
center of gravity position, it is necessary 
to repeat the entire operation for each 
new set of conditions. In seaplane de- 
sign, the loading and balance is rarely a 
fixed quantity, varying continually dur- 
ing the design and operation of the air- 
craft. It is not uncommon, therefore, 
to find as many as four or five complete 
solutions required before the aircraft 
goes into service. Such a procedure may 
be well justified in the design of a rela- 
tively few large units of more or less 
standard form. However, the trend in 
aircraft engineering is towards ever in- 
creasing simplification and versatility. 

As in the case of other branches of 
science, where it has been found that 
many complex procedures lend them- 
selves to rapid laboratory or experimental 


121 











Fig. 1. Typical displacement model arrangement 
illustrating method of compartment flooding. 


solution, this problem can be solved 
rapidly through the use of a simple and 
direct experimental procedure. With 
reasonable care, the accuracy of the ex- 
perimental method is better than with 
classical computations, and there exists 
much less risk of errors. 


Principle of the Displacement Model 
If a block, measuring 1 ft. on an edge 
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Fig. 2. Schematic arrangement 
of displacement model and \ 
test equipment. '¥ 


cu. in., or % cu. ft., and if the blocks 
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and weighing 32 lb., floats in sea water 
(density 64 lbs. per cu. ft.) it will be 
exactly 50 percent submerged. If it is 
assumed that the block floats upright, 
the draft will be 6 in. If the linear di- 
mensions are all divided by 2 we will 
have a %-scale model of the original 
block measuring 6 in. on an edge. The 
volume of the small block will be 216 





ie \ 
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-- Vertical vernier i 
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r-Horizontal 
\ ballast 


are of the same material, the small block 
will weigh % as much as the original 
block, or 4 Ib. 

Since 4 lb. of sea water has a volume of 
108 cu. in., the %4-scale block will also 
float 50 percent submerged, with a draft 
of 3 in., which is % of the draft of the 
original block. From this analysis it 
is apparent that the draft of a geo- 
metric scale model will vary di- 
rectly with the linear scale, provided the 
weight is reduced by the linear scale 
cubed and the density of the liquid re- 
mains the same. 

As the linear dimensions of the basic 
form have all been reduced by a con- 
stant factor (the scale), it follows that 
the basic and derived forms will be con- 
gruent; i.e, the distribution of volume 
and mass will be the same in each case. 
Therefore, the moment of the mass and 
buoyancy will be proportional, and both 
the basic and derived form will assume 
the same attitude. Through the use of 
this principle it is possible to construct 
a geometrically similar scale model of 
the full scale hull and, by proper loading 
and balancing, the draft and trim can be 
obtained directly while the model is 
floating on water. Such a model is 
called a “displacement model.” 


Model Characteristics 


A displacement model is a scale re- 
production of the hull of the airplane 
for which the displacement characteris- 
tics are required. For convenience gn 
handling and testing, the scale is selected 
to give a model length of approximately 
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6 it. A model of this size will give a 
degree of accuracy as good or better 
than the computed method. Also for 
ease in handling, and to keep the friction 
factors to a minimum, the equipment is 
made as light as possible. As a rule, 
patiern pine is the ideal material for the 
hull, due to light weight and ease of 
working. 

Since flooding a compartment merely 
means the loss of that compartment’s 
buovancy, the model is constructed so 
that any watertight compartment, or com- 
bination of compartments, may be re- 
moved from the model as desired to simu- 
late the flooded conditions. This.is accom- 
plished by cutting the hull transversely 
at each watertight bulkhead location. The 
segments are then attached independently 
to a dural channel strongback, with wing 
nuts and studs, which maintains the 
rigidity and relative locations of the com- 
partments, 

A typical displacement model is illus- 
trated and diagrammed in Figs. 1 and 2. 
In Fig. 1, the third compartment has 
been removed, representing flooding in 
that region. After cutting the solid hull 
at the bulkhead locations, the segments 
should be routed out to a wall thickness 
of 1 in. to further reduce the weight. 

For the draft of the model to be pro- 
portional to the full scale airplane, it has 
been pointed out that the gross weight of 
the model must be proportional to the 
scale cubed. Because the model, strong- 
back, and balancing equipment will in- 
variably weigh more than the scale gross 
weight of the airplane it is necessary 
to provide some form of counter weight- 
ing to obtain the desired loading on the 
water. 

This counter-weight system (illustrated 
in Figs. 2 and 3) consists of a parallel 
flexible cable system supporting the model 
at the center of gravity and passing over 
ball bearing pulleys to a counter-weight 
pan. This arrangement not only pro- 
vides accurate control over the water- 
borne weight but also serves to position 
the model in the trimming tank and, 
due to the parallel support, prevents the 
model from yawing and rolling. Since 
the model hangs freely as a plumb, the 
support cables will always be vertical, 
providing a convenient reference for 
measuring trim or angle of pitch. 

In order that the trim angle may be 
determined, the model is allowed to pitch 
freely about the center-of-gravity on a 
ball bearing pivot. So that an entire 
range of centér of gravity positions may 
be investigated, accurately drilled plates 
ate bolted to the strongback so that the 
center-of-gravity pivot may be moved fore 
and aft. Usually four center-of-gravity or 
pivot locations, covering the entire range 
of probable loadings, is sufficient to plot 
curves of trim vs. center of gravity. 

The vertical position of the pivots is 
made to correspond to the average ver- 
tical center of gravity location of the 
airplane. A protractor is attached to 
the counter-weight support, and the trim 
angle is read directly by a pointer 
attached to the strongback. The pointer 
's made of ductile wire so that zero 
settings can be made rapidly by bend- 
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Fig. 3. Displacement model test set-up showing counterweight system. 


ing the pointer while the model is leveled 
with a bubble level. For this function, a 
machined reference flat spot is provided 
on the strongback to which all angles are 
referred. This reference level is usually 
parallel to the deckline or the forebody 
keel. 

After the model has been leveled and 
the pointer set to zero it is not necessary 
to change the setting until the center of 
gravity, which is the pivot point, is 
moved. 

The draft of the model is measured 
directly by attaching a vertical scale to 
the strongback at the position of the 
main step. For convenience, this scale 
is graduated in inches of draft, full scale, 
and the zero is in a horizontal plane 
with the lowest point of the step at the 
keel. This scale is clearly shown in 


Fig. 1. 


With a little experimentation, a light 
can be so placed that a_ well-defined 
meniscus is produced by the water on 
the scale. To obtain a straight meniscus 
which is at the true free water surface, 
the draft scale should be well greased 
with a film of vaseline. A more satis- 
factory method, if available, is to dissolve 
in the water one of the commercially 
available wetting agents, such as Aersol, 
Braunsol, or Maccanol. These  sub- 
stances reduce the surface tension and 
not only allow an accurate meniscus to 
form but prevent any water from adhere- 
ing to the model. 

Before lowering the model into the 
trimming basin it must be statically bal- 
anced about the center of gravity, which 
is attained only when both the horizontal 
and vertical centers of gravity of the 
model coincide with the pivot. Due to 





Fig. 4. Displacement model floating in trimming basin with one compartment flooded. 
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the absence of the wing, engines, etc., 
the vertical center of gravity of the 
model will fall considerably below the 
pivot, requiring provision for adding 
additional mass above this point to ob- 
tain balance. 

As illustrated in Fig. 1, fore and aft, 
adjustable weight pans are attached to 
the strongback for this purpose. The 
rough vertical balance is obtained by 
using these pans. A _ vernier sliding 
weight, located near the vertical plane 
of the center of gravity, is used to obtain 
the final adjustment.. The horizontal 
balance is roughly obtained by the dis- 
tribution of weight,in the fore and aft 
weight pans, aad the final adjustment is 
obtaitied by moving small weights fore 
and aft in*the channel of the strongback, 
which is very nearly in a horizontal plane 
through the pivot. 

By this arrangement the two 
vernier adjustments are  sub- 
stantially independent, since a 
slight horizontal adjustment will 
not affect the vertical balance, 
and vice versa. 


Experimental Testing Procedure 


For clarity, a typical test pro- 
cedure will be carried through 
to completion using a representa- 
tive set of assumed full-scale 
characteristics and dimensions. 
We will suppose, therefore, that 
we are given the lines drawings 
for the hull and the character- 
istics listed in the following table: 


Table I—Assumed Airplane 
Characteristics 


M.A.C 
L.E. M.A.C. to Step.. 


Design gr. wt. range. . + 40,000 to 60,000 


Deen. ¢ a. range, 
We SE iwcks tebe 22 to 34% 


Since the wing is not repre- 
sented on the model and it is 
customary to locate the center of 
gravity in percent of the mean 
aerodynamic chord of the wing, 
it is necessary that the mean 
aerodynamic chord be accurately 
referenced to some established 
point on the hull. As in this ex- 
ample, the step is usually selected 
for this reference. 

First item of the procedure is 
to determine the scale and build 
the displacement model. For 
ease in conducting the tests, we 
desire a model approximately 6 
ft. long, which in this case results 
in a selection of ¢ for the linear 
scale. Using this scale, the linear 
dimensions of Table I will be 
as follows: 


Table Il—1/12 Scale Dimensions 


We will assume that the lines 
drawings have been sent to the 
model ‘shop and a ry scale model 
of the hull has been made of 
pattern pine and cut into seg- 
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ments representing each watertight com- 
partment. These compartments are 
assembled on a dural strongback, as 
illustrated in Figs. 1 and 2. It is now 
necessary to determine the counter- 
weights and pivot locations. 

From the laws of dimensional similarity 
the gross weight must vary with the cube 
of the scale: 

G.W. model = S-W-filseale — () 

Because, the model is tested in fresh 
water, whereas the airplane will operate 
from sea water, the gross weight is cor- 
rected for the difference in density of 
fresh and sea water, modifying Eq. 1 as 
follows: 


G.W. model = pi Ro (2) 


(EE sm) 
p f.w 


Fig. 5. Typical plot of draft and trim for one condition of 
flooding, with accompanying displacement data sheet. 
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where p s.w. is the density of sea water, 
64 Ib. per cu. ft., and p f.w. is the density 
of fresh water, 62.5 Ib. per cu. ft. Sub- 
stituing in (2), the equation becomes: 


G.W. full scale 
G.W. full scale = ——>7¢3-——_ (3) 

If the gross weight were not corrected 
in this manner, the model would sink 
deeper in fresh water to displace a 
weight of water equal to its gross weight. 
After reducing the gross weight by the 
ratio of the water densities, the corrected 
model will have the same draft in fresh 
water as the uncorrected model would 
have in the more dense sea water. 

Our Table I gave the full scale gross 
weight as varying from 40,000 Ib. to 
60,000 Ib., and for test purposes we will 
assume this variation in 5,000 Ib. incre- 
ments. Using Eq. 3, the following 
equivalent model weights will be 
used: 

Table I1I—Full Scale 
And Model G.W. 


Full Scale 1/12 Scale 


This indicates that the follow- 
ing counterweights will be re- 
quired : 

1 weight = 22.62 Ib. 

When this weight is removed 
from the counterweight pan of 
the statically balanced system the 
model will attain the initial scale 
gross weight of 40,000 Ib. 

4 weights = 2.82 Ib. each. 

The removel of each of these 
smaller weights from the counter 
weight pan will give an addi- 
tional 5,000 Ib. scale-weight in- 
crement to the model. 

If the model is to be tested 
through a range of center-of- 
gravity locations varying from 22 
to 34 percent of the mean aero- 
dynamic chord, it is necessary to 
locate these points accurately on 
the model, for the model pivots 
about the center-of-gravity. It 
is always advisable to determine 
a curve by at least four points, 
therefore we will test the model 
at four center-of-gravity posi- 
tions covering the range in equal 
increments; i.e., pivots will be 
located at 22, 26, 30, and 34 per- 
cent of the H.A.C. 

In Table II we determined 
that the loading edge of the mean 
aerodynamic chord is 4.5 in. 
forward of the step and that the 
chord is 10 in. From this rela- 
tionship we can determine the 
location of the centers of gravity 
or pivot centers forward of the 
step, which for the example is 
given as follows: 


Table IV—Model Center of Gravity 
Locations 


Aft. Forward 
L.E. M.A.C. Of Step 
2.20 in. 

2.60 in. 
3.00 in. 
3.40 in. 


% M.A.C. 
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With these data computed, the pivot 
centers can be located in the pivot plate, 
which is drilled to receive the removable 
pivot. This plate is then attached to the 
strongback with correct reference to the 
tep location. Vertical location for the 
pivot centers (relatively unimportant) is 
usually selected as the mean of the full 
scale range of vertical centers of gravity. 
If this range is exceptionally large, it is 
of course a simple matter to provide an 
additional set of pivot holes at an 
alternate vertical location. For most 
conventional designs, however, this re- 
fnement is unnecessary. 

With these preliminary computations 
completed, it is possible to assemble the 
model and mount it on the counterweight 
system for test. If we desire to investigate 
the unflooded condition first, the model is 
assembled with all segments attached to 


Flooded load water lines 
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\ RK. 
\ 24.0% M.A.C. 
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‘=~ 29.5 %o M.A.C. 
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6. Application of flooding control to hull design. 


the strongback and suspended from the 
counterweight system with the pivot pin 
through the most forward set of pivot 
holes, giving a center-of-gravity position 
of 22 percent of the mean aerodynamic 
chord. The balancing and test procedure 
is— 
(a) The five calibrated counterweights 
are placed on the counterweight pan and 
enough additional lead ballast is placed 
in the counterweight bucket to substan- 
tially overweigh the model so that it hangs 
suspended. 

(b) The bubble level is placed on the 
machined flat and the model is balanced 
horizontally by sliding lead fore and aft 
in the channel. When the bubble indi- 
cates level, the pointer is bent so that it 
indicates zero on the trim protractor. 

(c) With the model balanced hori- 
zontally, it is deflected approximately 5 


deg. and released. If the model swings 
as a pendulum about the pivot with the 
amplitude of the arc decreasing, it is 
said to have pendulum stability, indicat- 
ing that the actual center of gravity of 
the model is below the pivot. Lead is 
then added in the fore and aft weight 
pans on the strongback which, being 
above the pivot, will raise the vertical 
center of gravity. With the model bal- 
anced -horizontally, it is again deflected 
and released. If, when the model is de- 
flected, say 5 deg., and released, the trim 
continues to increase, it is said to have 
upsetting stability, indicating that the 
model center of gravity is now above the 
pivot. Obviously the center of gravity 
of the model will occur at the pivot when 
the model has neutral stability; iie., 
when balanced horizontally and deflected 
(Turn to page 277) 


Fig. 7. Incorporation of irregular hull cut-outs on the displacement model. 
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Key Considerations 
In Pressurized-Cabin Design 


By DAVID B. THURSTON 


Experimental Design Engineer, Grumman Aircraft Corp. 


Initially comparing the spherical vs. the cylindrical and the integral 
vs. the separate unit, this leading engineer proceeds to range the 
factors of double windows, frost preventives, insulation, pressuriz- 
ing equipment, relief valves, compressors, and the various methods 


of design calculation. 





ITH PRESENT DESIGN TRENDS 
pointing to substratosphere op- 
eration of cargo aircraft for 


long-haul economy, as well as to- high 
altitude fighters and bombers, pres- 
surized-cabin studies and actual experi- 
mental models are becoming increasingly 
frequent. 

It is the purpose of this article to out- 
line some detail features present in any 
pressurized aircraft design. Naturally, 
there are other solutions to some of the 
problems than those outlined here, but 
the methods discussed have proved suc- 
cessful in existing designs. 


Structural Design 


The ideal pressure unit, as considered 
from a purely structural standpoint, 
would be a thin-walled sphere (Fig. 1). 
For such a structure, the fiber stress! 
will be: 


PD 
| adler ry 
: 4t 
where: 
i Seely, B., Resistance of eo ee & 40, 


John .W Met ‘& Sons; Inc., New York, 


nd 





Aa 





fi = tensile stress, psi., in shell wall. 


P = internal pressure, psi. (differ- 
ential between absolute and 
atmospheric). 

D = inside diameter (in inches) of 


sphere (the same as the o.d. for 
all practical considerations when 
the D/t ratio is large). 

t shell thickness, inches. 

However, a spherical shape does not 
permit carrying a number of passengers 
(or live cargo) within a_ reasonable 
frontal diameter judged practical from an 
aircraft design viewpoint. As a result, 
spherical pressure units will usually be 
limited to laboratory test work. For 
capacity reasons, therefore, pressurized 
cabins will probably have a cylindrical 
shape with the longitudinal axis paral- 
leling that of the fuselage (Fig. 2). To 
give a reasonably low fiber stress value, 
the ends of this cylindrical passenger 
container should be hemispherical or 
elliptical in surface contour. 

For a cylindrical pressure section with 
hemispherical ends, the maximum skin 
stress (exclusive of localized stress con- 
centrations around cut-outs) will occur 2 











SECTION A-A 
Fig. 1. Elevation (left) and section (right) of thin-walled sphere. 


as the cylindrical longitudinal stress 
having a value: 
PD 
ieee 


This stress occurs in the skin along a 
plane normal to the axis of the cylinder, 
For a reasonable structure, a skin thick- 
ness, t, of .025 to .040 should be adequate: 
the thickness depending upon the pres. 
sure differential desired, area of unsup- 
ported sections, exposure to slipstream, 


etc. Under pressure load a small amount 
of skin bellowing between — structural 
members is to be expected. However, 


this “breathing” condition has been found 
to have little, if any, effect upon aircrait 
performance, 


Detail Design 


In general, there are two distinct types 
of pressurized cells which may be used 
—that type built integral with and form- 
ing part of the aircraft structure, and that 
which is built as a unit separate from the 
aircraft structure. The latter construc: 
tion requires pick-up fittings on the cell 
and mating attachment points on the fuse- 
lage. 

For a large transport cabin, the pres- 
sure cell built integral with the structure 
would probably be lighter. This type of 
pressurized cabin could be constructed 
as a subassembly item, being permanently 
attached to the rest of the aircraft struc- 
ture at final assembly. 

The removable pressurized cabin should 
prove most suitable for military use under 
conditions where the crew is small and 
the men are not engaged in operation of 
directly controlled guns. In event this 
type of pressure cell becomes damaged, 
it may be unbolted from the airframe 
attachment fittings, the controls and in- 
strument lines disconnected, and the er- 
tire cell removed for repairs as a quick- 
change unit. This will also, of course, 
permit a new or repaired pressure cabin 
to be immediately installed in place of 
the damaged unit. This same quick- 
change advantage would also apply to the 
removable cabin unit if used for small 
commercial aircraft. From a_ mainte 
nance standpoint, probably the most deli 
cate part of a high speed, substratosphere, 
eight-to-ten-passenger commercial ait- 
plane would be the pressure cabin unit 
It, therefore, becomes an advaniage 2 
keeping the ratio— 


(time in the air) 


ground) 





(time on 
* Seely, F. B., Resistance of Materica!s, p. 39. 
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as high as possible, to have this unit 
quickly replaceable. 

Of course, for either type of pressurized 
cabin all openings must be sealed (to a 
reasonable degree) to prevent air leak- 
age and heat transfer loss to the sur- 
rounding atmosphere. This will require 
the use of gland seals on all primary 
control outlets, unless hydraulic or elec- 
tric controls are used. There are many 
units on the commercial market today 
that will satisfactorily pressure-seal such 
itens as electrical wiring, tab control 
tubes, hydraulic lines, control cables, etc., 
at points where they pass through pres- 
sure bulkheads or walls. 

‘To reduce heat losses, double windows 
separated by a dead air space are desir- 
able. The window installation should be 
so designed that the inner pane resists 
the entire cabin pressure differential, thus 
preserving the pressure seal in the event 
that the outer pane becomes damaged by 
flying objects, stones, broken ice accre- 
tions, ete. 

Unfortunately, the double pane-dead 
air space combination is rather prone to 
frosting, unless suitable preventive meas- 
ures are taken. If the inner window is 
sealed with the pressure cabin structure, 
it is not possible to pass heated air be- 
tween the glass panes unless reverse flow 
traps are provided. However, a deli- 
quescent unit may be installed with an 
opening leading from the unit to the dead 
air space between the windows. 

However, if a deliquescent agent is 
used to prevent frosting, provision should 
be made for frequent and ready replace- 
ment of the unit. Of course, the deli- 
quescent material should have an air 
tight seal, except for the opening to the 
windows. This method of frost pre- 
vention has been used successfully, with 
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Fig. 2. Cylindrical pressure cell of removable type. 


a substantial weight saving over the sys- 
tem employing a flow of heated air be- 
tween window surfaces. Also, since the 
deliquescent-unit method requires a dead 
air space, it permits a better insulating 
seal than does the heated air method. 

The exposed surface area of a cabin has 
an extreme heat transfer, unless some in- 
sulating material is provided. The re- 
quired insulation may also serve as a 
cabin silencing material, one material 
thereby doing double duty with attendant 
weight saving. Because of the relatively 
large heat loss through a glass sealed 
opening, it does not seem worth while, 
from a weight-heat transfer standpoint, 
to use a skin insulator much heavier than 
.50-in. Kapok, or similar material (heat 
transfer coefficient, K, for 4-in. Kapok 
with .025 dural = .41). 

For a pressure cell of which window 
openings (3/16-in. thick Lucite) consti- 
tuted 20 percent of the exposed surface, 
it was calculated that 87 percent of the 
total heat transfer loss occurred through 


the glass. Incidentally, this cell was skin- 
ned with .025 Alclad, and insulated with 
.50-in. Kapok. 

Since the commercial design specifi- 
cations (CAR-04) require a number of 
emergency exits in proportion to the pas- 
senger capacity, such provision must be 
incorporated in the basic design of the 
pressurized cabin structure. The only 
difference between emergency exits for 
existing conventional designs and those 
for pressurized cabin use is that an air 
tight seal is required in the latter case. 
For military or small commercial designs, 
it might be desirable to have these exits 
partially open to a fixed position for low 
altitude operation during periods, or in 
regions, of high surface temperature. 
Such a feature would tend to relieve 
high cabin temperatures likely to be ex- 
perienced under these flight conditions. 

During the flight test period, it is 
advisable to have an emergency oxygen 
supply available in event of compressor 
failure. Since cabin puncture is probable 
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Fig. 3. Aircraft pressurizing system (not to scale) 
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Fig. 4. Typical delivery duct cross sections. 


through combat operation (seriously re- 
ducing the crew’s supply of oxygen avail- 
able from the compressor), an emergency 
oxygen supply should be provided as 
standard equipment for all military types. 


Pressurizing Equipment 


To select the proper compressor unit, 
it is necessary to know the passenger 
capacity of the aircraft cabin. An air 
flow of 25 cu.ft. per min. per person is 
desirable (at the altitude of the cabin), 
but a flow one-half this value has been 
used successfully. 

The compressor unit may be driven 
from the accessory section of the air- 
craft engine or: by an electric motor. 
Driving of the compressor from the ac- 
cessory section uses 2 percent to 3 per- 


cent of the engine bhp., while the electric 
motor drive necessitates a high capacity 
generator installation. The installation 
requirements will generally dictate the 
type of compressor drive to use. The 
electric motor with rheostat control 
allows an infinite series of compressor 
operating speeds (and pressures, there- 
fore), while the engine accessory drive 
coupled with a hydro-clutch permits a 
similar operating range. The electric 
motor is a high-speed type (30,000 rpm.) 
which is non-sparking at altitude opera- 
tion. 

The rheostat and the hydro-clutch com- 
pressor controls are regulated by either 
a piezometer ring or a venturi located in 
the delivery duct between the compressor 
outlet and the cabin air inlet. The exact 





yrre 


TrTT 








10000 FT. CA 35000 FT. 








ABIN PR 


SSURE ae 








| 
hi 
a 
< 





SPHERIC PR 


























Fig. 5. Design compression curves. 


























location for these regulator controls will 
depend to a large degree upon the duct 
installation. For reasons to be explained 
in detail later, most pressurizing systems 
will require an aftercooler, also located 
in the air duct between the compressor 
and the cabin. This aftercooler is neces- 
sary to lower the temperature of the air 
delivered by the compressor at high alti- 
tudes, since the higher compression ratios 
tend to raise the delivered air tempera- 
ture. 

It is probably best to install the venturi 
or piezometer upstream from the after- 
cooler unit, i.e. the regulator venturi 
should be nearer the compressor than is 
the aftercooler. Fig. 3 illustrates a sche- 
matic arrangement for an electric motor 
driven compressor installation having the 
venturi located upstream from the after- 
cooler. Inasmuch as turbulent flow will 
occur for quite a few duct diameters 
downstream from the aftercooler, poor 
compressor regulation is likely to result 
from a piezometer or venturi installed in 
this region. 

The bad feature of locating the com- 
préssor regulator before the aftercooler 
is that the air flow measured is not at 
cabin temperature (as would be the case 
if the flow were measured after passing 
through the aftercooler unit). However, 
this temperature difference has been 
found to have little effect on flow control 
regulation, while the turbulence has much. 

Should the supercharger fail, it might 
be possible to descend to low altitudes 
without incident provided there were no 
cabin pressure loss. For this reason, a 
flapper valve should be installed in the 
delivery duct at the cabin air entrance 
point, the valve being used to prevent 
flow out through the duct in case of 
compressor failure. Since the cabin will 
be kept at about 70 deg. F., it is desirable 
that the valve be installed in the delivery 
duct at a point within the cabin limits 
(Fig. 3). This feature should help pre- 
vent icing at the valve opening, insuring 
valve closure if an emergency arises. It 
is important that the flapper valve does 
not flutter or cause too large a pressure 
drop under any operating conditions. 

The cabin section of the delivery duct 
should disperse air evenly to all passeng- 
ers without causing drafts. If the air 
blasts against the cabin floor or sides, an 
excessive heat loss will result, requiring 
either oversize heaters or else resulting 
in a cold cabin and passenger discomfort. 
The cabin ducts should be of simple de- 
sign to permit ease of fabrication. Some 
possible duct cross sections, excellent for 
spot welding, are shown in Fig. 4. The 
flanged air outlets could be stamped into 
the flat sheet before it is formed to the 
desired cross section. To maintain a 
minimum pressure drop, the cabin ducts 
should expand at about a 7 deg. included 
angle, and the highest duct efficiency 
should occur at the maximum flow con- 
dition. If possible, an opening should be 
provided to blow warm air over the 
pressure regulator valve. This will 
eliminate possible icing at the valve out- 
let. 

The cabin pressure regulator valve 
ranks next to the compressor unit in im- 
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.Fig. 6. Section through double window. 


portance. It is this valve that controls 
the air flow and pressure within the cabin 
itself. The valve, after adjustment for 
the desired cabin altitude and pressure 
differential, operates automatically to 
maintain these conditions. It must be 
installed in an accessible position to per- 
mit periodic inspection, adjustment, and 
cleaning. tae 

The best air outlet from the valve is a 
conical diffuser exhausting directly to the 
outside air (Fig. 3). If the regulator 
valve is located on the cabin wall or 
floor, the mounting should be insulated to 
reduce heat transfer. 

In addition to the cabin regulator valve, 
pressure and vacuum relief valves are re- 
quired. They are used to prevent possible 
structural failure of the pressure cell if 
the compressor and/or regulator valve 
fail to operate properly. Should the 
regulator valve jam shut—preventing 
normal air outlet from the cabin—and 
the compressor continue to increase the 
cabin pressure, the cabin might burst if 
there were no pressure relief valve to 
open and reduce the pressure differential 
between the cabin and the surrounding 
atmosphere, 

Conversely, if the regulator valve 
should jam shut and the compressor fail 
during a descent from high altitude, the 
cabin shell might collapse from the ex- 
ternal pressure at low altitude—if the 
vacuum relief valve did not open and 
equalize the cabin and surrounding air 
pressures, 

The relief valves should also be acces- 
sibly located for periodic checks. Their 
outlets should be fairly well concealed to 
keep foreign matter out of the mechanism 
and to prevent icing-up of the outlet from 
outside weather conditions. 

Cabin superchargers in general use at 
the present time are of the centrifugal 
type. That is, the air is compressed by 
high speed rotation of a vaned impellor. 
If the regulator valve is adjusted to main- 
tain the cabin at a 10,000 ft. pressure alti- 
tude up to an actual airplane altitude of 
35,000 ft., the cabin pressure will decrease 
above 35,000 ft. in accordance with the 
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pressure curve of Fig. 5. As a compari- 
son of the cabin and atmospheric pres- 
sures at different altitudes will show, the 
compression ratio of the supercharger 
must increase with altitude. For example 
at 35,000 ft. the cabin pressure will be 
10.11 psi.8, while the compressor receives 
air at 3.46 psi. The air must be com- 
pressed at a ratio of 


3.467 2.92 (compression ratio— 35,000 ft.) 


before it is delivered to the cabin. At 
this altitude, the pressure differential be- 
tween the cabin and the outside air will 
be (10.11-3.46) = 6.65 psi. The cabin 
regulator valve is adjusted to maintain 
this pressure differential as a constant at 
all altitudes above 35,000 ft. At 40,000 ft., 
the atmospheric pressure is 2.72 psi, giv- 
ing a cabin pressure of (6.65/2.72) = 


9.37 psi. The cabin supercharger must 
compress the air at the ratio 
car B.A (compression ratio — 40,000 ft.) 


This is a 


3 Diehl, W. S., Standard Atmosphere-Tables & 
Data, NACA T.R. No. 218, 1925. 


before delivery to the cabin. 


compression ratio increase of 18.5 percent 
for a 14.1 percent (5,000 ft.) rise in air- 
plane altitude. At this aircraft altitude, 
the cabin pressure altitude will be ap- 
proximately 12,000 ft. (due to regulator 
valve setting). For this selected cabin 
pressure altitude, the greatest increment 
in supercharger compression ratio occurs 
between the airplane altitudes of 30,000- 
35,000 ft. The magnitude of the com- 
pression-ratio altitude increments may 
be determined from Fig. 5. Naturally, 
the cabin air compressor will not operate 
until the aircraft reaches a 10,000 ft. 
altitude. 

However, the centrifugal supercharger 
has a maximum compression ratio beyond 
which its efficiency drops off. After a 
certain point, this loss in efficiency be- 
comes serious, due to the fact that the 
flow will become unstable and surge will 
result in the pressure cabin. 

If the cabin regulator valve, which 
actually governs the pressure against 
which the supercharger must work, is 
adjusted to maintain a 10,000 ft. cabin 
to a 35,000 ft. airplane altitude, the cen- 

(Turn to page 255) 




























































































Fig. 7. Heat balance for maintaining cabin at 70 deg. F. 




















Metal PLUS Plastic 


Makes New Aircraft Flooring 


Now used on "Mars,' 


painting or rubber matting .... Revealed are steps in its devel- 
opment, tests of samples, and characteristics. 


strong, weight-saving material requires no 






























Fig. 1. Overhanging weight will not bend or break this combination flooring. 


IRCRAFT DESIGN ENGINEERS and stress 
A analysts have constantly been 
faced with the problem of reduc- 
ing .weight, a factor of primary signifi- 
cance in aircraft design. Every struc- 
tural part is thoroughly analyzed while 
still on the drafting boards to determine 
the combination of materials best suited 
for the part and offering the greatest sav- 
ing in weight. 
Improvement in physical properties of 
known materials, development of new 





ones, and improved technique in their 
application have been largely responsible 
for the steps made by aircraft engineers 
toward the decreases in weight which 
enable carriage of an extra cannon, 
greater maneuverability, more bombs, or 
simply a heavier pay load. 

Many excellent papers have been writ- 
ten on the superiority of certain materials 
but, because of the variables involved, it 
is not possible to claim for any material 
an over-all advantage over all others. 











Table I|—Sizes and Strength of Metal-Plastic Flooring 


Aluminum 


Flooring Cover Sheet Insert 

Number Thickness Thickness 
F3 .033 .016 
F4 .033 .020 
F5 045 025 
F6 A 056 .035 
F6 B 065 .035 
F7 -060 .040 
F8 .045 Ree 
F9 045 .016 
Fill 045 .020 

~F14 045 .040 

.063 


Weight in EI 

Ib./sq.ft. Ib. in.2/in. Heel Load 

.73 18,200 160 

75 19,500 160 

85 23,000 255 

95 26 ,000 375 

1.01 27,500 510 

1.03 29, 500 445 

78 14,000 255 

81 21,000 255 

83 22,000 255 

90 25,400 255 


loads, and heel pressure loads. 








Each has its own definite characteristics 
resulting in superiority or deficiency when 
compared with another. With each 
material, it is the designer’s problem to 
take the points of superiority and com- 
pensate for the inferior points. 

Need for light weight structural floor- 
ing has long been a problem in the air- 
craft industry. The Glenn L. Martin Co. 
made exhaustive experiments with lami- 
nated, structural, resinous plastic and 
adopted the laminated phenolic construc- 
tion now known as Panelyte reinforced 
flooring. 

It was specified at the outset that (1) 
no special procedure or bracing should be 
required for installation, (2) attachment 
should be obtained with standard fasten- 
ers, such as screws, rivets, or Dzus fast- 
eners, and (3) that the supports for this 
flooring would consist of transverse 
frames 10 to 20 in. apart, thus eliminating 
any radical change of design in the 
present ships under construction. 

Specifications for the strength char- 
acteristics, initially based on the cor- 
rugated aluminum flooring, consisted of 
minimum EI values, ultimate moment 
Primary 
aim, however, was a flooring of minimum 
weight as compared to strength. 


Fig. 2. Burly officer demonstrates that sheet 
of new flooring will support many times its 
own weight. 
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Fig. 3. Diagram shows stresses on 
metal and plastic portions of flooring. 





Table Il—Physical Characteristics 
Of Metal-Plastic Flooring 


Tensile strength 


RS eee eee 12,000 psi. 

RAR 10,000 psi. 
Modulus of elasticity 

with grain, in tension........... 1,000,000 psi. 

against grain, in tension......... ,000 psi. 

with grain, in flexure............ 700,000 psi. 

against grain, in flexure......... 550,000 psi. 
Flexural strength 

ii CEI y'o-a) o's dog o's vince: prvod at 22,000 psi. 

DeAMMR esi aG Sncobens teens 19,000 psi. 


Compressive strength 
RACER a din’ «o's S..0'0'b.b 6 «anv 20,000 psi. 


as MMEMMEN: 56's. 6,4. p'0(t aes 6 oes the 20,000 psi. 
Impact strength (Izod) 

with grain, per in. of notch...... 5.0 ft. Ib 

against grain, per in. of notch.... 3.0 ft. lb. 
Rockwell Hardness, M scale at 71 


Oe ae Poe cite eae Seeseereee 100 
Water absorption, 24 hr.immersion. 1.50 percent. 
Specific gravity. ........cceccceee 1.35 





It was decided, because of the neces- 
sary high resistance and shock for this 
application, to mold the flooring of a 
high-strength canvas-base, laminated, 
phenolic material. The physical proper- 
ties are tabulated in Table 2. 

A design similar to corrugated alumi- 
num flooring was decided upon because of 
its high-strength characteristics. It was 
found however, that a construction of one 
type material would fail, under extreme 
loading, due to a tension failure at the 
bottom of the corrugated web structure 
for two reasons: (1) the ultimate strength 
in tension is about one-half that in com- 
pression, and (2) the neutral axis is 
somewhat above the center of the cross- 
section. 

To overcome this tension-failure diffi- 
culty and create a well balanced flooring 
so that ultimate failure would occur 
simultaneously at the top by buckling and 
at the bottom in tension, and also to in- 
crease the EI with a minimum weight in- 
crease, it was decided to incorporate 
aluminum inserts in the lower portion of 
the webbing. These strips were perfor- 
(Turn to page 240) 


Fig. 5. Heel-load diagram for Panelyte floor- 
ing shows ample strength for passenger loads. 
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9.0304 0.015" to 0.040" © 






























Fig. 6. Made in large sheets, this 
flooring (seen here in plane) requires 
only a minimum of installation and 
servicing labor. 









Twin test houses where propellers are directly checked on engines for which they are designed. 


PROP TROUBLES. NIPPED 
BEFORE THEY CAN BUD 


By CHESTER S. RICKER, Detroit Editor, "Aviation" 


Featuring eight-frame-a-second camera, Aeroproducts' airscrew flight- 
test equipment provides common denominator that gives proper weight 
to basic test cell, vibration, physical, hydraulic, and field checks. 


Long arms, carrying 600 /b. 
each, are attached to blades to 
test life of hydraulic mechanism. 
(All Aeroproducts photos.) 


; 
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PILOT, making an equipment test- 
A hop in a high-speed fighting craft, 

was just pulling out of an exceed- 
ingly fast dive at low altitude... 

This was a stage of the test when things 
were-happening at split-second speed. But 
new flight-test recording apparatus, 
specially designed to check the Aeroprod- 
ucts propeller, was “catching” every phase. 
Studied later, the record showed that 
the air speed started to decrease just be- 
fore the pilot’s pull-out climb started. 
This resulted in a slight engine under- 
speed and consequent decrease in propeller 
blade angle to compensate for the deceler- 
ation of the airplane. Momentary power 
failure caused rapid decrease in engine 
speed. This immediately decreased the 
propeller blade angle at maximum avail- 
able rate to compensate for speed change. 

At this point, the very-busy pilot shut 
off the recorder. He reported that engine 
speed returned to its original setting 
after a few seconds but that a speed 
drop-off occurred two or three more times 
before he landed. 

The pilot attributed these fluctuations 
to malfunctioning of the propeller gov- 
ernor. This would be a reasonable assump- 
tion because the engine speed could de- 
crease rapidly from sudden increase in 
propeller blade angle as well as momen- 
tary power failure. In the first case it 
would be from propeller trouble, in the 
latter engine. 

The instrument record answered the 





























testing. 
as full length blades. 
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Detail sketch of stub-blade prop used for hub 
Weights give same centrifugal force 








This machine tortures hub until something fails. 
carrying huge weights, test oil tightness and reliability of mechanism. 


question as to which was at fault. The 
blade angle never increased but instead 
decreased after the initial drop in engine 
speed. It was therefore concluded that 
the propeller was operating correctly, even 
trying to correct the momentary loss of 
engine power. So the engine was checked, 
and it was found necessary to replace a 
valve in the carburetor, also part of the 
ignition harness before test flights could 
be resumed. 

These things are typical of virtually all 
testing or flying where there is no in- 
strumentation. To fly a modern airplane 
by the “seat of the pants” is as ineffective 
































Operating conditions outdoors are obtained by using 
this engine-driven unit. Picture shows dual stub-blade 





Three levers, each 


as trying to conduct constructive research 
without accurate recording instruments. 

Aeroproducts Div. of General Motors 
Corp. builds hollow steel-bladed propel- 
lers with a hub that contains the hydraulic 
pitch controlling mechanism and oil res- 
ervoir, permitting use of a hollow prop 
shaft for installation therein of a cannon. 

With this very compact propeller unit 
it is very difficult to obtain flight test 
data because everything is rotating. Aero- 
products engineers, however, have origi- 
nated a method by which indications of 
hydraulic oil temperatures, pressures, and 
blade angularity can be transmitted to the 
stationary recording equipment inside the 
fuselage. 

This method of transmitting informa- 
tion from the revolving propeller unit to 
instruments inside the airplane has made 
possible the determination of functional 
characteristics of Aeroproducts airscrews 
under all kinds of flight conditions, even 





















Sketch view of blade stub in testing machine, showing wires leading 
from strain gages to indicator board (left). 


gives total stress on blade. 


those in an emergency such as that re- 
counted at the beginning of this article. 

In flight there are so many things 
happening simultaneously that compre- 
hensive observation of instruments by the 
pilot is impossible, Selection of a record- 
ing device which would show what was 
happening at every instant at each station 
finally resolved itself into use of a photo 
recording machine. Advantages obtained 
with this type of recorder were that prac- 
tically standard instruments could be used, 
and the entire unit readily could be in- 
stalled or femoved from a test plane, en- 
abling convenient instrument calibration 
in the laboratory before and after the 
tests. 

In the laboratory, the film can be pro- 
jected on a large screen and simultaneous 
readings on each frame may be recorded. 
Since there are eight frames per second 
on the film, it is possible to evaluate the 
rate of change in conditions very accu- 
rately. In making the recording, however, 


Large dial (right) 


the steady conditions can be passed over 
rapidly, since the operator advances the 
film frame by frame. Thus the job of re- 
cording the data from so many individual 
photographs is not so arduous as might be 
expected. The active phases are finally 
plotted in detail. 

These flight tests—considered most im- 
portant in the development of propeller 
blade mechanisms and controlling devices 
—are made following production of the 


first units and are continued with pro-. . 
duction blades. Prior to production, Aero-' 


products subjects its complete propeller 
to other severe field and laboratory tests 
which should be mentioned before our 
detailing of flight test equipment. 

There are five principal types of tests 
beside flight: Test cell, vibration, physical, 
hydraulic, and field. 

Propellers in the test cell are driven 
by standard aircraft power plants so that 
action under full load can be studied. 
Stress analysis information is obtained 


Transfer unit which fits inside prop shaft and carries test impulses to instruments on panel. 


134 


Chalk and alcohol are painted on cylinder joints. Thus oil leaks ara 
shown immediately when pressure is applied—if leaks are present. 


by gages attached to the front of the 
blades. By coating all possible places for 
oil leakage with a mixture of alcohol and 
powdered chalk it is possible to detect 
the slightest trouble from that source. 

In the vibration laboratory, special elec- 
tronic equipment vibrates a propeller blade 
at its natural frequency. The blade is 
hung from two slings located at the nat- 
ural nodes, each side of the point of maxi- 
mum amplitude. Rate of vibration is con- 
trolled automatically to maintain constant 
amplitude, and the vibrator can be adapted 
to any size of blade. In the physical 
testing laboratory, weights are attached 
to the blades to overload them as tiiey 
are rotated. This is an extremely heavy 
test of the operating mechanism—for both 
wear and deflection. Tension tests are also 
made, with inserted gages to analyze the 
distribution of stress about the shank. 

During hydraulic laboratory test and 
inspection, pistons and cylinders are cov- 
ered with chalk and operated under pres- 
sures in excess of those encountered in 
the field in order to determine if tliere 
are any leaks. This is routine. Pumps 
and other hydraulic mechanisms are 
checked for wear and performance in the 
same laboratory. 

Field tests are equally interesting. Here 
the hub and control mechanism are used 
but instead of blades, short stubs with 
attached weights equivalent to that oi the 
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ONE OF THE PIONEERS of Amer- 
ica’s commercial aviation, Western 
Air Lines, Inc., is this month cele- 
brating its 18th anniversary. Today 
its planes link our good neighbors 
Canada and Mexico, and serve our 
Rocky Mountain States with efficient 
passenger and cargo transport. This 
in addition to an exemplary job 
Western is doing in conjunction 
with the Air Transport Command. 





The BF Goodrich Hnline of We morith 


WESTERN AIR LINES, INC. 


B. F. Goodrich — makers of De- 
Icers, Propeller Feed Shoes, Silver- 
town Tires and many other aviation 
products—salutes Western Air Lines 
for its splendid record and out- 
standing war effort. For the vital 
part Western Air Lines continues to 
play as a pioneer in American trans- 
portation, it richly deserves our 
nomination as this month’s “‘Air- 
line of the Month.” 










B.E Goodrich 


FIRST IN RUBBER 






















Excerpts from training film showing ice forma- 
tion and De-Icer operation. Taken in the B. F. 
Goodrich wind tunnel, the above photo shows 
ice accumulation before De-Icer is turned on. 


(Above) De-Icer on—tubes begin to inflate 
and ice starts to crack. (Below) Ice now 
cracked wide open so windstream can get 
under it, tear it loose, and carry it away. 


NEW I6-MM. DE-ICER SOUND MOVIE NOW 
AVAILABLE FREE FOR GROUP TRAINING 


If you have a visual training program, this interesting film 
will be extremely helpful. For easy presentation, it is di- 
vided into four parts, as follows: I “Ice Formation and 
De-Icer Operation”; II “Inspection and Maintenance of 
De-Icers’’; III ‘‘Removal and Storage of De-Icers’’; IV ‘‘In- 
stalling De-Icers.” Any or all parts will be loaned free for a 
maximum -period of two weeks. Army and Navy requests 
must be filed as follows: Army—Address request through 
channel to Training Aids Division, 1 Park Ave., N. Y. 16, 
N.Y. Navy—address requests to Commandant or your own 
Naval Dist., Attn.: Training Film Officer. Civilians write to 
The B. F. Goodrich Co., Aeronautical Div., Akron, Ohio. 






WHY THE B. F. GOODRICH DE-Ic; 
IS THE BEST ICE-ELIMINATION DEV 
EVER DEVELOPED FOR AIRCRA 


THE AVIATOR’S ancient enemy—ICE—suffered its (J 
major setback in 1930, when B. F. Goodrich Ru} 
De-Icers were introduced. And ice has waged a [oj 
battle ever since. 

The result of many trials and experiments, B. F. Go 
rich De-Icers have successfully met the most extre 
icing conditions apt to be encountered in flight. For y 
they have been standard winter equipment on the airligg 
Proof of their dependability is the fact that no commer, 
passenger plane using De-Icers is known to have by 
lost because of wing ice formation. 

Today De-Icers are serving on Army and Navy bomb 
cargo planes and transports—helping to bring them saff 
through some of the worst icing conditions in the wor | 

Here are some outstanding De-icer advantages: 


PROTECT ALL CRITICAL AREAS: De-Icers operate as pq 
tively and effectively at the wing tips as near the fuselage, \y 
cause the spanwise tubes are promptly inflated and deflay 
their entire length regardless of the wing span. In additioy 
chordwise coverage can be increased to meet the needs; 
any aircraft to protect the entire area where wing ice forn 
Leading edges of fins, horizontal stabilizers, pitot and a 
tenna masts are also protected in a similar positive manne pp 


NO STRUCTURAL HAZARDS: Whether operated periodically *™' 
continuously, flying or grounded, De-Icers offer no hazard 
to the wing structure. Nothing but cool air under low pr 





sure runs through the wing plumbing system. Go 
NO GAS HAZARDS: Since nothing but cool air flows through 8 


De-Icer system, there is no danger of toxic gases leaking ini oa 
the cabin or passenger compartments. 


MAXIMUM FUEL CAPACITY: Since De-Icer plumbing requit 
very little internal wing space, maximum potential fuel a 
pacity is preserved. 


MINIMUM WEIGHT: De-Icers represent only a fractional pet 
centage of a commercial plane’s gross weight, usually 1 
exceeding 44 of 1% of the gross weight. They’re engineers 
with weight-reduction in mind, and no heavy reinforcing. 
the internal wing structure is needed. Considering the fl 
protection offered for plane and crew, De-Icer weight! 
negligible. Furthermore, since De-Icers can be readilys 
moved in seasons when icing isn’t a hazard, the fractiom 
weight which they do add is only carried part of the tim 


MINIMUM DRAG: No air scoop or similar device (whichi 
conducive to eddying) is necessary to operate De-Icers. Am 
slight drag caused by tube inflation is distributed symmettt 
cally and for short intermittent intervals. 













Thus, De-Icers afford complete protection of criti¢ 
leading edges, operate safely, add very little weight, cretf 
only negligible drag symmetrically distributed. Prov 
through years of service, and improved continuously 
De-Icers are still the object of study and research by B.E 
Goodrich laboratory and field technicians. They're 
outstanding example of a B. F. Goodrich development 
rubber, one that’s already saved the lives of countless ai 


men—will save countless more in both , 


our military and domestic operations. 
MAKERS OF B.F. GOODRICH TIRE 
























l= This diagram shows how B. F. Goodrich De-Icers 


of PROTECT ALL CRITICAL AREAS 
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NO STRUCTURAL HAZ- 
ARDS here or else- 
where on the plane 
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FULL CHORDWISE COVERAGE: De- 
Icers protect the entire lead- 


em ing edge area where most ice 
hich i forms. This chordwise coverage 
_ he varies according to wing design. 
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‘TRE ND OVER 8O RUBBER AND SYNTHETIC RUBBER PRODUCTS FOR AIRPLANES 











THIS ONE-PIECE BLIND RIVET 
DOUBLES AS A NUT PLATE! 











1. Thread Rivnut all the way on to 
pull-up stud of heading tool. 





ULL hhh hihhlldled 
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2. Push Rivnut and pull-up stud into 
holewith Rivnuthead firmly against, 
and at right angles to the work. 


LiiiLiLiddidliitldte 
POOOOOHy 


Li hhhdldildl, 
BRM AS 
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3. A squeeze on the tool lever retracts 
the pull-up stud slightly, causing a 
lateral bulge upset of the Rivnut. 
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4. Next, unscrew pull-up stud, leaving 
threaded core of Rivnut available 
Sor use as nut plate. 
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5. Attaching accessory is easy now— 
just screw it on. Rivnut threads grip 
screws firmly after upset. 









SIMPLE! FAST! 
FOOL-PROOF! 


Rivnuts have countless applications 
.»..as you can readily see. Use them 
as blind rivets or nut plates or both! 
They’re light, strong, low-cost. In- 
stallation is so easy even blind men 
learn itand become highly proficient 
in a very short time. The average 
person:can install a Rivnut properly 
the first time he picks up the tool! 








GET THE FACTS... FREE! 


There’s a lot more you'll want to know about 


Rivnuts, and knowing it may save you plenty 
in money, time and trouble. So write for a com- 
plete data book today. Gives facts on sizes, 
weights, strength, grip ranges, etc. Address 
The B. 
Division, Akron, Ohio. 


F. Goodrich Company, Aeronautical 
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full blade are used. These units are 
mounted on an automobile chassis con- 
verted into a trailer, with the automobile 
engine driving the test mechanism. The 
unit is built as a trailer so that it can be 
towed to a place suitable for the field test. 

In one case the trailer was taken to ‘he 
cold room at Delco Remy and tested at 
40 deg. F. below zero. This was a cold 
test to learn how the automatic control 
unit functioned under high elevation tem- 
perature conditions. 

Another time, the trailer was taken to 
Death Valley, where it was operated in a 
sand storm and under temperatures so 
high that metal left in the sun’s rays 
would burn a man’s hand. These tests 
proved the propeller operation at high 
temperatures, also evaluated the oil seals’ 
resistance to sand abrasion and _ their 
ability to seal thin oil. 

In the complex testing and perfecting of 
-propellers, the flight test equipment devel- 
oped by T. Howard Carson, Aeroproducts 
division engineer, and John S. Newman, 
project engineer, incorporates the latest 
procedure. 

A photo recording device was chosen 
so that standard aircraft instruments 
could be used. The latter required no 
special calibration, hence the test unit was 
easy to construct and maintain. Further- 
more, the instruments are so rugged that 
they are not likely to be damaged in the 
extreme maneuvers. 

Photographic records are made on a 
standard 35 mm. motion picture film with 
a regular motor driven aircraft motion 
picture camera adjusted, ‘as stated, to ob- 
tain eight frames per sec. This camera, 
equipped with an f2 wide-angle lens,?: 
photographs the instrument panel by re- 
flection from a mirror, obtaining twice 
the object distance. When projected, the 
film shows practically no distortion, nor 
$ is there appreciable parallax error. 

There are 15 dials on the: flight test 
panel. The camera, placed behind the 
center ot the panel, shodts through a rec- 














— tangular opening., Otte of the dials is a 

24v. counter which records the frame 
! number: of each exposure. A duplicate 

of this counter, is onthe instrument panel 

for the guidance “of the pilot, who presses 

a button ‘en the control stick when he eee. Pie PAS , a 
‘ wishes to take readings. This starts the Face of flight t test” bone, c aaa information given by gages. Ali lamps have silvered tips 
10ns catiiera. IMumination is obtained by a fo prevent light from striking reflecting mirror (not shown). Camera shoots towards inirror 
them seties of electric bulbs. Their tips are through opening in panel center. 
yoth! silvered to prevent diréet light entering the y 


i camera lens. 


The time-record dial is that of a. stand- 





_— ard 2t-in. aircraft cloek; . . with Sweep- 
cient second hand which help§ to identify all 
rage the photo frames in théit tithe relation- 





ship to one another. ral Sane 
Of the other instruments, thrée are 
standard pressure gages and ten 38-in. 
standard aircraft instruments.. The latter 
include altimeter, ‘valrgpeed indicator, 
tachometer, ‘and mariifold pressure gage. 
The six remaining’ instruments are 
Weston No. 728 units, three of which in- 
dicate regulator * ‘oil temperature, torque 
unit oi! temperature, and outside air tem- 
perature, Tespectively. The remaining 
ee instruments have re-scaled dials to 
shoy* throttle control position, propeller 
Sontroi position, and blade angle. 


yerly 
‘ool! 
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The throttle and propeller control posi- 


. tion recording instruments ‘aré connected 


to a 75-ohm Clarostat wire-wound poten- 
tiometer externally spring loaded and 


“controlled by means of pulley and wire 


coupling to bell cranks on their respective 
cockpit controls. A second potentiometer 
is connected in series with the first to 
permit zero- ing: of each recordirig instru- 
ment. These ‘potentiometers are in the 


_“bilb” circuit of the instruments. 


The blade angle “bulb” circuit consists 
of a strip of 17-ohm-pef-inch resistor wire 
cemented to an insulated strip mounted 
around the blade root. A fixed silver con- 
tact, insulated” from but secured to the 
propeller hub"at the base of the blade, con- 
tacts the resistance strip. As arranged, 


the circuit resistance increases with the 
blade angle. 

A zero-ing potentiometer is used in 
this circuit. The instrument hand is set 
at zero when the blade is against the low- 
pitch stop. The’ instrument, therefore, 
reads directly in degrees above low-pitch 
stop position—an important characteristic 
of all the test-panel instruments, which in 
every case are direct-redding, following 
calibration. 

To obtain measurements of increase or 
decrease pitch oil pressures and the oil 
pump pressure, connections were tapped 
into the propeller. They join with the non- 
rotating mémber through a set of hy- 
draiilic glands4The ressures obtained are 
transferred via the-gl ds to the stationary 
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Artificial sand storm made a mess of engine—but propeller didn't 


do so badly. 


member, thence to the recording gages 
through flexible tubes. 

Measurement of the operating tempera- 
tures is by means of resistance-type tem- 
perature- -sensitive bulbs. The electrical 
connections from the rotating member 


to the stationary one is,fhrough slip rings. 
and brushes. To. céfrelate the operating 


temperatures of the propeller with service 
conditions, an air temperature record is 
also included on.the*instrument panel. 


Hub immediately atter sandstorm test shown in last picture, showing 


what mechanism can take. 


The throttle and propeller control lever 
positions had to be recorded so as to 
correlate them with changes in the engine 
speed and blade angle. 

In the aircraft instrument group—which 
is duplicated on the instrument panel of 
the airplane—it was necessary to know 
the engine rpm. and manifold pressure and 
compare them with the altitude and air 
speed as recorded by the altimeter and 
air speed indicator. 


By connecting the two electric counters 
—one on the instrument panel, the other 
on the test board—it is possible for the 
pilot to make any notes of special condi- 
tions and identify them in their proper 
relation on the film. 

To install the flight test equipment, it 
was only necessary to remove the craft's 
cannon and the armor from in front of the 
pilot. Reason for compactness of the unit 
is obvious; otherwise it would not fit. 


Propeller in test house, with stress g a 


on blades. 


Cables fo transfer unit on 


allow test stresses fo be recorded at an 
speed and power. 
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Below-rero cold test demonstrates action of hydraulic mechanism at 
Test rig is trailer using auto engine. 


high altitudes. 


Examples of pertinent facts one can 
determine by studying the recorded data— 
things which may be sensed by a pilot but 
not positively confirmed—are considered 
in the following paragraphs. 

In the chart of functional curves accom- 
panying this article are shown the vari- 
ables and changes when the propeller is 
subject to a functional operational cycle. 
In this instance we consider a sudden 


Curves analyzing data recorded by flight-test camera. 
Right side record was made after throttle had been closed. Note that 


opening throttle. 


Prop appears 


throttle change which causes an increase 
in the manifold pressure by 10 in. The 
first part of the chart shows the effect 
of a throttle increase, the second that of a 
throttle decrease. 

It takes the pilot 4 sec. to open the throt- 
tle, whereupon manifold pressure rises 10 
in. and causes about 25 percent increase 
in engine power and increased propeller 
speed. The governor immediately starts to 


Left half shows results just after 


blade angle and manifold pressure changed in less than 5 sec. after throttle movement. 
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to be “taking it’ better than men making test. Right: Root section 
undergoing physical test in hydraulic machine. 






correct this condition. The difference be- 
tween increase pitch pressure and de- 
crease pitch pressure causes the blade 
angle to increase. An instrument records 
the change. The increased blade angle 
further loads the engine, while the blade 
angle continues to increase until the speed 
returns to its original setting. 

From the slope of the blade angle vs. 
the time curve it can be seen that the 
maximum rate of pitch change was ob- 
tained in approximately 100 revolutions 
of the engine. Then the rate of pitch 
change decreased until at the governed 
speed the propeller assumed a new pitch 
angle and equilibrium conditions were 
again established. 

Second part of the performance chart 
illustrates the function of the propeller 
when closing the throttle and decreasing 
manifold pressure approximately 10 in. 
The resultant engine underspeed results 
in the governor reversing the operating 
pressures so as to decrease the blade angle 
and compensate for the reduction in power. 

From these and similar tests at varying 
altitudes, invaluable information can be 
obtained on the functional characteristics 
of the Aeroproducts propeller—such as the 
accuracy of speed control and rate of re- 
sponse; the pressures required for opera- 
tion of the propeller under flight condi- 
tions, such as cruising, power-on dives, 
windmilling dives, takeoffs, and other 
conditions representing typical flight 
operations, operating temperatures, and 
best torque unit oil. 

When these temperatures are recorded 
simultaneously with that of the outside air, 
they provide information for the proper 
selection of oils to use in the propeller 
under different flight conditions. From this 
information about flight temperatures it is 
possible to establish comparable laboratory 
conditions under which the various units 
of the propeller should be tested. 

It follows, therefore, that flight testing 
is the common denominator that gives 
proper weight to all the ground laboratory 
tests. It will help to improve the interpre- 
tations of the data at hand and to advance 
more rapidly the research on new designs. 





141 












Fig. 1. Plane in flight with positive fields in clouds above, negative fields in clouds below. 


Approach to the Problem 
Of Radio Precipitation Static 


PART I—THEORY 


By C. J. Breitwieser —- 


Design Staff Engineer, Consolidated Vultee Aircratt Corp. 


First of an important two-part series advancing a new theory on 
precipitation static and (Part Il) discussing existing methods of 
noise reduction and indicating the nature of the final solution to 


this perplexing problem. 





HE PHENOMENON of precipitation- 
static was originally obsérvéed in 
ground radio stations. It has been 
experienced in the tropics, in heavy rairis, 
in the desert in dust storms, and in the 
North during snow storms.! It is occas- 
jonally encountered in automotive radio 
equipment, but nowhere is it as severe or 
as intense as in aircraft radio. 
As an airplane flies through regions of 
rain, hail, snow, ice crystals, or dust, 
precipitation-static manifests itself first 


., Marriott, Re H.—Radio Range Variation, 
Proc. I.R.E. Vol 2, pp. 37-52, Mar. 1914. 
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as a series of pops and cracks. As the 
flight continues farther into the region 
and the precipitation becomes more dense, 
the noise increases both in frequency and 
intensity. The pops, occurring more 
frequently and louder, begin to sound like 
frying grease, then take on the charac- 
teristics of a note with increasing pitch, 
frequently sounding like a baby’s wail, 
and finally begin to sound like a combina- 
tion of a bursting steam pipe and the roar 
of high power engine exhaust, at which 
time all semblance of reception ceases. 
Precipitation-static disturbance  in- 


creases in intensity as the speed of the 
airplane increases; it also tends to in- 
crease with size, number of engines, pro- 
jections into the slipstream, and size of 
regions of turbidity.. Since all of these 
have increased in military aircraft in 
recent years, the problem has become 
acute. 


Commercial Airline Experience 


In 1932, the commercial airlines of 
this country started using airplanes 
which were considerably larger and 
faster than. those previously in service, 
and precipitation-static became a serious 
operational problem. By 1935, both 
United Air Lines and TWA had dis- 
covered that an electro-statically shielded 
loop antenna gave a marked reduction of 
precipitation-static effects. In 1937, the 
Bureau of Air Commerce issued an order 
making it mandatory for direction finders 
to be equipped with shielded loop anten- 
nas. 

During this period it was generally be 
lieved that the radio disturbance wa 
caused by charged particles striking the 
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antenna.2 In 1936, United Air Lines 
inaugurated a rather extensive program 
and equipped an airplane as a flying 
laboratory to study precipitation-static 
and develop a means for minimizing its 
effect.2 The charged-particle theory was 
disproved and it was found that the major 
disturbance was caused by the accumula- 
tion of electric charge by the airplane and 
its subsequent discharge into the atmos- 
phere. The discharge took place from 
points and projections on the surface of 
the airplane in the form of corona, sparks, 
and smaller streamers which created a 
disturbance of electro magnetic radia- 
tions at random frequencies. 

A means of discharging the airplane 
was then developed in the form of a thin 
trailing wire. The corona was in this 
manner concentrated in one area at the 
end of the wire, and a suppresser resist- 
ance of some 100,000 ohms was inserted 
in series to reduce the severity of the 
electro-magnetic disturbance (see Fig. 
3). As explained by Dr. Starr4 in a 
subsequent investigation, the associated 
magnetic vector of the disturbance field 
i$ not appreciably propagated, whereas 
the electric vector is large because of the 
high voltages associated with corona. 
Therefore, a loop antenna, which is elec- 
tro-statically shielded, will minimize the 





*Morgan, H. K.—Rain Static, Proc. I.R.E.. 
D. 959, July 1936. 
ucke, H, M.—Precipitation-Static Interfer- 
ts on Aircraft and At Ground Stations, Proc. 
‘RE., p. 301, May 1939. 
Starr, E. C.—Precipitation-Static Radio In- 
terference Phenomena Originally On Aircraft. 
State College Exp. Builletin 10. 
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Fig. 2. Triggering action of o wire trailing trom empennage of plane. 


effects of such discharge (see Fig. 7). 

A thin trailing wire static discharge 
and a shielded loop antenna are now al- 
most universally used by the commercial 
airlines. Under all moderate conditions 
of precipitation-static this combination 
is quite effective. 


Non-Functioning of Static Discharger 


The shielded loop-antenna and static 
discharge wire, while proving to be quite 
effective, are by no means a panacea for 
all precipitation-static ills. Even today 
the efficacy of a discharge wire is very 
controversial. Many airline pilots refuse 
to use them, while others swear by them. 
These arguments generally arise from 
lack of appreciation of the various types 
of atmospheric conditions in which the 
device is used. 

Rain. may exist during, or in the 
absence of, electrical storms. If a dis- 
charge wire is released in the presence 
of a high gradient electrical field, it may 
materially increase the radio noise rather 
than reduce it. This is due to the fact 
that the electrical length of the airplane 
is increased and assumes a charge by 
nature of the high electrical gradient 
which is independent of the precipitation 
effect. : 

In a high gradient field, a static dis- 
charge wire, because of its sharp radius 
of curvature and contact with a large 
highly conductive body (i.e., the plane, 
which may be at a potential different from 
that of the tip of the wire) will occasion- 
ally cause a very high gradient to exist 
and actually “trigger” a lightning dis- 





charge. The radio is completely para- 
lyzed under these conditions and is 
occassionally destroyed by strikes on the 
antenna (see Figs. 1 & 2). 

As lightning conditions are more pre- 
valent in warmer air, some airlines have 
instructed their pilots never to use their 
dischargers at temperatures above 20 
deg. F.8 

Another condition, known as St. Elmo’s 
fire (a particular type of corona dis- 
charge) is not affected by the trailing 
wire discharger. During proper condi- 
tions it is seen to stream across the 
windshield and to emanate from the pro- 
peller tips. 

St. Elmo’s fire may be observed on 
nearly any cool, hazy or foggy morning 
on Lindbergh Field, San Diego, when en- 
gines are run up. It usually starts as an 
ethereal vapor-like blue glow around the 
propeller disk, and as the engine speed 
is increased, the glow increases in in- 


tensity and is swept along the slipstream.’ 
With increasing speed, blue streamers’ 


and sparks flash to the fuselage, snap be- 
tween propeller disks, and occasionally 
are seen to flash to the ground. 

The radio interference is in direct rela- 
tionship to the intensity of the St. Elmo’s 
fire and is not affected by the trailing wire 
discharger. 


Physical Mechanism of Precipitation- 
Static 


Recent observations of other phe- 
nomena, such as St. Elmo’s fire, have dis- 
credited the theory that precipitation- 
static is caused by charged particles. The 


143 













exact physical mechanism is still a moot 
question; however, observations of Con. 
solidated Vultee engineers and others 
substantiate the following explanation: 

As an airplane flies into a region of 
precipitation, the particles striking the 
surface of the airplane have electrons 
(from the outer orbits of the atoms 
which make up the molecules) disturbed, 
and a small percentage of them are dis. 
associated to such an extent that they 
remain on the metallic surface. 

The continued striking of the surface 
by thousands of precipitation particles 
soon builds up an observable charge on 
the metallic body. The particles, after 
leaving one or more electrons, are then 
left with an excess of positive charge, 
These positively-charged particles are 
swept away by the slipstream into the 
region to the rear of the airplane. Here 
they eventually recombine with free 
charges which may exist in the atmos- 
phere. It is probable that many of the 
positively-charged molecules recombine 
with the electrons which flow from the 
corona discharge from the airplane. 

It was previously thought impossible to 
build up a charge on metallic surfaces by 
friction. The classical experiments of 
static electricity usually considered the 
rubbing of sealing wax with cat fur, or 
glass with silk, etc., and many of the old 
texts in physics stated that it was im- 
possible to build up an electrical charge 
on a metallic body by frictional methods. 
This misstatement (or perhaps it should 
be called an improperly qualified state- 
ment) led the early investigators to con- 
clude that the accumulation of electrical 
charge on an airplane was the result of 
charged particles striking the airplane. 

It was quite true that the conventional 
frictional methods of generating static 
electricity did not build up a charge on 
metallic surfaces. This was usually 
caused by the fact that, as the electrons 
were wiped off onto the metal, the latter, 
since it is a conductor, permitted them to 
flow to a point adjacent to the new posi- 
tion of the wiping body, there to neutralize 
the positive charge on the charging mem- 
ber, with the result that no net charge 
would be accumulated. 

The condition of an airplane in flight is 
considerably different. The velocity of 
the air stream is substantially higher 
than the mobility of a positively-charged 
particle. The airplane flies away, so to 
speak, from the charged molecule before 
it has time to recombine with the electron 
it has just lost from the impact. 

The greater the flying speed, the greater 
the impact, and the greater will be the 
number of electrons given up to the metal 
surface; also, the larger the differential 
between mobility velocities and the speed 
of the airplane. Therefore, the greater 
the airplane speed, the larger the accumu- 
lated charge. 

Consolidated Vultee has conducted some 
tests, with models, which have thrown 


(Turn to page 243) 


Fig. 4. Shielded loop antenna, most ger 
erally used on aircratt for noise reduction. 
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ANALYTIC GEOMETRY 
FOR SPEEDIER WING LOFTING 


PART I 


By R. W. FEENY, Loft Engineer, Northrop Aircraft Co. 


Application of a simple mathematical method to lofting of unparal- 
lel lines, such as for control cables, hydraulic lines, stringers, spar 


mold lines, etc. 





TION) the method of obtaining 
equations of lines in one coordi- 
nate plane only and having demonstrated 
their subsequent use, we now point out 
that this method can be used for only a 
small portion of the problems encoun- 
tered in the development of the airplane. 
This therefore brings up the problem of 
dealing with lines which are not neces- 
sarily parallel to any of the three coordi- 
nate axes planes. Falling under this cate- 
gory are the multitude of control cables, 
hydraulic lines, stringers, spar mold lines, 
and various hinge lines about which the 
control surfaces actuate. 
The above are all structural members 
which are assumed to have straight line 


H AVING COVERED (Part I, Mar. Avia- 


characteristics. Just as important are the 
theoretical lines found in the wing itself. 
Foremost among these are the percent 
lines from which the contours of the many 
normal and canted wing stations are deter- 
mined. It becomes very important there- 
fore to learn the method of finding the 
equations of any line in space. 

Once again this involves the use of a set 
of coordinate axes with the addition of the 
“Z” axis for vertical dimensions. The rest 
of the axes are the same as shown in 
Part I. 

Knowing that the equation for a line 
in one plane only can be expressed in 
terms of Y= mX + b, we may therefore 
express the equations of a line in space in 
a similar manner. This requires an addi- 


tional equation showing the rise of the line. 
The two formulas thus obtained would be 
in the form of— 
Y=mX +b and Z=nX +e 

In this case the formula showing the 
change in Y with respect to the change in 
X can be found by the method shown in 
Part I. The Z=nX-+<c portion of the 
formula is determined in the same manner, 
with the exception that the “n” value is 
the vertical slope with respect to the “X 
Axis,” while the “c” value is the “Z” co- 
ordinate of the line at a point where the 
“X” coordinate is equal to zero. 

Example 1 (see Fig. 6): Given a line 
in space having slopes where m = .24 and 
n = —.08 and passing through a point hav- 
ing coordinates of (10, 26, 4), solve for 
the equation of the line. 


Y=mX+5 b= ¥i— mX 

Y = .24X + 23.6 b = 26 — .24(10) 
= 23.6 

Z=nX+e e=Z,—nXi 


Z = —.08X +480 ¢ —4— (—.08)10 
= 4.80 


(Note that the “n” slope is a negative 
quantity. This means that as the line 
travels in a positive “X” direction at the 
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same time its height above the horizontal 
“X Y Plane” is decreasing. When this 
occurs in a. problem, great care should 
be taken to assure correct use of the signs 
so that the true equation will be obtained.) 

“Many times the slope of the desired 
line is not directly available. Instead the 
line itself is defined by the location of 
two points contained within the line. These 
two points can be used to determine the 
slopes ; then by using either of the original 
two points the equation may be deter- 
mined. 

Example 2 (see Fig. 7) : Find the equa- 
tion of a line passing between the two 
points in space whose locations are known. 








P; (28, 10, 6) Pz (60, 26, 14) 
_¥2—¥i_26-—10_ 

es ae 
_A—-% 14-6 | 

Slope n = YX, "ow 7 


Proceeding now as before and by using 
either of the two given points, the equa- 
tion of the line may be found. 


Yo — Sta. 140 
























Y=mxX+56 = ¥;—mXi 
Y = .500X — 4.00 6 = 10 —.400(28) 
‘ = — 4.00 
Z=nX+e c=Z,—nXi 
Z = .250X —1.00 c = 6 —.250(28) 
= — 1.00 


Similar procedure is followed when 
the equations of structural members lo- 
cated in the wing are desired. The only 
preparation necessary is to designate a 
set of coordinate axes as detailed in Fig. 2 
(Part 1): 


Example 3 (see Fig. 8): The location 
of a cut-out in a wing rib is desired in 
order to clear a control cable. If the 
location of the two end points of the cable 
are known, the equations of the cable may 
be obtained. Then by the subsequent use 
of the equations the location of the cut-out 
can be easily established. The inboard lo- 
cation of the cable at wing station 20 
has coordinates of (20, 93, —4) and the 
outboard location at wing station 140 has 
coordinates of (140, 111, 5). Find the 








equations for the control cables and 
through use of them determine the exact 
point where the cable will intersect wing 
station 70. — 

(Note: If the cable passes through sey- 
eral of these intermediate ribs, the use 
of the equation greatly simplifies the prob- 
lem of locating the cut-outs.) 

Procedure in finding the equation— 


¥Y:—¥; 111-93 _ 








Slope m = "YY, a —” 150 
_ 22-2,  §—(-4 _ 

Slope n = 7 a; 20 = 075 

Y=mX+5 b= Y¥,—mX 

Y =.150X +90 6 =93—.150(20) =90 

Z=nX+e e=Z— nx, 

Z =.075X — 5.50 ¢c = —4 — .075(20) 

= — 5.50 


Now in order to find the point of inter- 
section at wing station 70 it must be 
realized that any point lying within the 
plane of that station must have an X 
value of 70. Consequently, the equation of 
the station plane may be written as X = 
70. As previously shown, in order to 
determine the point of intersection between 
a line and a plane the equations of both 
must be solved simultaneously. Therefore 
by substituting the equation X = 70 into 
the “Y” and “Z” equations of the control 
cable, the coordinates of the point may be 
found. 


Y=.150X +90 Z=.075X — 5.50 
Y =.150(70) +90 Z =.075(70) — 5.50 
Y = 100.5 Z = —.25 


Now it can be seen that the cut-out in 
the rib should be centered about a point 
100.5 in. aft of the leading edge at wing 
station “0” and 0.25 in. below the wing 
reference. However, in order to dimension 
this point with respect to a structural 
member (in this instance a spar) it will be 
necessary to determine the location of the 
center line of the spar at that station. 
This is in keeping with typical engineering 
procedure. 
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Given the equation of the spar as being 
y=0.210 X + 75.00, first find the co- 
ordinates of the spar at wing station 70. 

Y =.210(70) + 75.00 = 89.70 

The dimension used on the print can 
now be found by subtracting the “Y” co- 
ordinate of the spar from that of the cable. 

100.50 — 89.70 = 10.80 

It can accordingly be shown that the 
cut-out must be located at a point 10.80 
in. aft of the center line of the spar and 
0.25 in. below the wing reference. 

This method simplifies a common prob- 
lem which heretofore required large and 
cumbersome layouts. This becomes 
especially apparent when finding the inter- 
section in skewed planes (to be detailed 
in Part IIT). 


Determining True Length 
Of Straight Line 


Through the knowledge that a straight 
line is the shortest distance between two 
points, it is possible to obtain the length 
of a line, provided the location of its end 
points are known. 

In order to more fully understand the 
method of obtaining these lengths, we 
will study the simplest of these problems 
first—that of a line lying in a horizontal 
plane. 

For example consider two points having 
coordinates of P, (X,,Y,) and P, (X,, V2). 
By joining these two points by means of a 
straight line, we find that we have the 
hypotenuse of a right triangle in which 
the base is parallel to the “X Axis” and 
has a length equal to (X.— X,). At the 
same time, the opposite side is parallel to 
the “Y Axis” and has a length equal to 
(Y,— Y,). Now by applying the Pytha- 
gorean Theorem (the square of the hypo- 
tenuse is equal to the sum of the squares 
of the other two sides) we may write a 
general formula for finding the length of 
a straight line segment (see Fig. 9). 


L= V(X,— X?+ (¥2— VY)? 


Example 4: Determine the true length 
of the line segment between the two points 
P,(2, 4) and P, (6, 7). 


L= V(X,— Xi)? + (¥2— hi)? 
L= V6—2°+(7—-4°=5 


Tke same method as shown above may 
be applied when finding the true lengths 
of lines in space. The only change is the 
addition of the “Z” coordinate to our gen- 
eral formula...” . F 


L= 
V(X2 — Xi)? + (Ya — Vi)? + (Z2 — Zi)? 


Proof of this formula may be found by 
considering the line as the diagonal of a 
rectangular box. The differences in the 
coordinates determine the length of the 
sides. Then by applying the Law of Pytha- 
goras the above formula will be obtained. 

Often in developing structures in the 
wing the lengths of control cables, spar 
caps, stringers, and hinge lines are re- 
quired. Often, too, the length of the trim 
liné on a cover sheet may be wanted in 
order to lay out the flat pattern accurately. 
In all of these cases and many others, the 


(Turn to page 291) 














AVIATION, April, 1944 











Flap sta. 54.982 


FIG. 
p/ 1G.11 











}e~=---—-9s82 aaa 


Wing 
sta. 139 


oor” 


-— 
> 
_ 


a Oe 
~ 


-_—_ 
-_— 
=- 
=- 
-- 
aon 


~ 


edt 
~ 
_-— 
~ 


a 
sagem 
_ 
-- 







~ 
- 


~ 


~ és 


FIG.I2A 


é 


So 
may 


a 
a 
-=- 
— 


taken hee 


—— - 
—-_-—- 
=- 
- 
-_— 
-— 
Sale 
Lo 
- 


FIG.12B 








ail 


Fig. 1. Careful individual-part packing (Ex-Cell-O). 


Production-Line Remedies 
For Hydraulic Headaches 


By COMDR. HARRY J. MARX, USNR 


Bureau of Aeronautics, Navy Dept.* 


To nip various hydraulic viruses before they can start, a special 
committee visited seven subcontractor plants and quickly "put the 
finger" on right and wrong methods of turning out hydraulic units. 
Here you accompany the committeemen on the revealing survey. 





troubles has been based more or less 

on systems as finally installed in the 
airplane. However, in consideration of re- 
ports regarding hydraulics experience on 
a specific airplane, it was decided to con- 
duct an investigation of all of the possible 
factors that might constitute elements 
contributing to failures. 

A committee of three—two naval offi- 
cers and a representative of the airplane 
maker—was delegated to visit a number 
of the plants of hydraulic subcontractors 
to survey their manufacturing, assembly, 
material handling, quality control, inspec- 
tion, and testing methods. This was for 
the purpose of determining if any of the 
contractors’ practices might be contribut- 
ing to service difficulties of the units. 

Particular emphasis was laid on ascer- 
taining whether the assembly and testing 


S: FAR, our analysis of hydraulics 


* Opinions and representations offered here 
are those of the author and should not be con- 
strued as expressing or reflecting official Bureau 
of Aeronautics views. 
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methods were so conducted as to assure 
delivery of perfectly clean units to the 
aircraft manufacturer. 

Before going into a detailed analysis 
of what was encountered at each plant, 
it is advisable to present some of the 
general conclusions that were apparent 
before the trip was more than half com- 
pleted: 


(a) Virtually all manufacturers were 
sincere in their intention to turn out an 
all-around satisfactory product. (b) 
Lack of knowledge covering hydraulic 
system requirements was much in 
evidence. (c) Dirt was found to be the 
biggest trouble-maker. Its elimination 
was absolutely necessary in order to im- 
prove conditions. (d) Material handling, 
assembly, testing, and inspection were 
four important operations that required 
both improvements and closer control. 
(e) Test equipment did not in all cases 
incorporate adequate filtration. In some 
instances it did not satisfactorily assure 


proper functioning of the various tests, 

In the following columns are given re- 
sults of the survey of the respective 
plants. In view of the fact that all con. 
tractors assured the committee of their 
intention to correct the troubles, these 
findings are not intended to condemn any 
manufacturer but are reported in order 
to promote dissemination of the proper 
methods of correction. 


Plant “A” 


This plant appeared to be well tooled 
and operated by competent personnel, 
True, the layout was crowded, but there 
were no indications that this caused any 
detrimental effects on manufacturing 
operations. A number of suggestions 
were made for improvement of material 
handling, particularly of completed or 
partially completed parts, in order to 
properly protect finished machined sur- 
faces and external threads from scratches 
and other damage. 

Final assembly and testing, at this 
plant, are conducted in another building, 
In general, the assembly is conducted 
under: relatively clean conditions. How- 
ever, numerous assemblies were tound 
scattered on the benches without the ports 
or outlets properly capped. It was also 
found that the caps, which were being 
used for plugging the ports of the valve 
assemblies, were not being kept as clean 
as required. This results in dirt being 
introduced into a unit by the very part 
that is intended to keep it out. This 
same condition was found in other plants 
and seems to be a consideration commonly 
overlooked in the past. 

Test benches were not believed to be 
adequate. There were no provisions for 
oil filtration, with the result that the 
testing oil can actually deposit dirt in the 
assembled units during final testing be- 
fore shipment. 

Recommendations were made for the 
installation of micronic filters, which 
would correct this condition. It was 
also noted that tube flares used on assem- 
blies were, in general, unsatisfactory, 
being poorly formed. Definite recom- 
mendations were made for the improve- 
ment of flaring, and gages were sug- 
gested as a means by which the flaring 
could be made more uniform and satis- 
factory. Some parts were found . in 
which the cadmium plating, due to lack 
of proper protection, covered the inside 
of a fitting. The flaking tendency of 
cadmium. plating was explained, and the 
consequences of such flakes getting inte 
hydraulic systems were described. 

This subcontractor promised to follow 
out all recommendations given, and it is 
believed that the majority of difficulties 
will be corrected quickly. 


Plant "B" 


General manufacturing methods in this 
plant were highly commendable and the 
tooling was excellent. Particular credit 
should be given this firm for perfect fin- 
ishing of slide valve shafts, the honing 
of valve bodies, and the methods by which 
they were sized, resulting in exceptionally 
good interchangeability. Final assembly 
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Fig. 2. Wire rocks and drilled boards prevent damage to 
highly finished pieces en route to inspection (Ex-Cell-O). 


at this plant, however, was far from satis- 
factory. It amply illustrates the case 
where exceptional care is taken in the 
manufacture of parts but where, in 
assembly, all this painstaking attention 
is lost due to lack of correct procedure 
and care during the final steps. 
Assembly and testing were conducted 
adjacent to the production machinery, 
with littlke or no protection from flying 


Fig. 4. To avoid scratching, caution is exer- 
cited in stacking parts in washing basket 
(Electrol). 
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Fig. 3. Parts 


chips and dirt-laden air—protection which 
is to be expected in any machine shop. 
A number of valve assemblies, in which 
fittings had been installed, were found 
piled in boxes around the room without 
protector caps. As a result, several 
assemblies were found with damaged 
fittings. 

One case in particular was found where 
a workman was burring a valve during 


are carefully stored in boxes on shelves 


to prevent damage through high stacking (Electrol). 


the course of assembly, with the result 
that the chips dropped down inside the 
body and the assembly was completed 
without further cleaning. This unit was 
then disassembled for our inspection and 
the presence of chips was clearly evident. 
This was pointed out to one of the execu- 
tives of the company, who definitely 
promised immediate improvement. 
(Turn to page 265) 


Fig. 5. Chips which have lodged inside the 
bore of this tube are carefully brushed out 
(Electrol). 


Fig. 6 Finished and inspected parts are 
specially packed in paper-lined racks fitting 
into cases (Electrol). 





METHODS FOR FORMING 
SHEET ALUMINUM 


PART | 


= ee oS : ee HE MODERN sheet metal shop is 
Proven manufacturing processes and formula: cement to _* salen 
or se ee T ¢. orming operations on aluminum 
America's leading H and its alloys. Operations such as bending, 
flanging, beading, curling, crimping, and 
hammering are done either manually or 
with mechanical devices, depending on 
the type of operation and quantity of 
production. 

In all forming, the basic operation is 
the bend, and a knowledge of the bending 
characteristics of the different tempers 
of the metal is invaluable in the selec- 
tion of the proper materials and tempers. 

In bending, the metal on the outside of 
the bend is stretched, while that on the 
inside is compressed. If the metal breaks 
while bending, either the bend is too 
sharp or the metal too hard. To prevent 
breaking, the sheet is bent around a 
larger radius, or a softer temper of the 
metal is used. 

The radius of a bend is stated in terms 
of the metal thickness. Bending the 
metal around a radius of 1-t would mean 
bending it around an arc, the radius of 
which is equal to the thickness of the 
sheet. Table I shows bend radii which 
have been used successfully in forming 
different aluminum alloys and tempers. 
Where a number of bends are made close 
together or the metal is bent through 
more than 90 deg., the required radius 
may exceed the maximum shown. 

However, the minimum working radius 
for a given material, or the hardest alloy 
and temper for a given radius, can be 
ascertained only by actual trial under 
contemplated conditions of fabrication. 

Problem of springback “is “encountered 
in most bending operations. Upon re- 
lease of the pressure applied to bend 
a sheet or structural section, the mem- 
ber springs back to relieve the residual 
stresses. When any angle is required in 
a piece of aluminum, it must be bent 
more to compensate for this springback. 
Another way to compensate for spring- 
back, other than overbending the metal, 
is to hit-home or bottom at the end of 
the bend to “set” the metal. In effect, 
this is a coining operation to set up in 
the metal compression strains which 
counteract and balance the tensile surface 
strains of bending. 

In soft metal with a low yield strength, 
springback is negligible, but harder alloys 
which have a high yield strength spring 
-back considerably. Degree of bend neces- 

- sary to compensate for springback can 
Heavy aluminum sheet is usually bent in power only be determined by  cut-and-try 
brake. Changing of dies permits varying shapes. methods. 
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ifferent characteristics of aluminum 
alloys and their wide range of tempers 
affect shop practices and must be thor- 
oughly understood. There are two gen- 
eral types of wrought aluminum-base 
alloys: (1) Those which can be hardened 
only by cold working ; (2) the type which 
can be hardened by heat-treatment. 

In the. system of nomenclature adopted 
by Aluminum Co. of America for alumi- 
num alloys, the wrought alloy numbers 
are followed by the letter “S”. The 
temper of the alloy is separated from it 
with a hyphen. The annealed, or dead- 
soit, condition is indicated by the letter 
“QO”: and the fu’’-hard condition is indi- 
cated by the letter “H”. Intermediate 
tempers are shown as: Quarter hard, 
“4H ;” half-hard, “tH;” and three- 
quarter hard, “#H”. 

Letter “O” also indicates the annealed 
condition in the heat-treatable alloys. 
When the letter “T” follows the alloy 
number, it is then in its fully heat- 
treated and age-hardened condition. 
Letter “W” indicates that the alloy has 
been subjected to the solution heat-treat- 
ment but has not been artificially aged. 
Temper which results from strain-hard- 
ening an alloy after it has been heat- 
treated is designated by the symbol “RT.” 

Typical alloys not heat-treated are 
2S, 3S, and 52S. Commercially pure 
aluminum (known as 2S) is more work- 
able than any of the other aluminum 
alloys, although the aluminum-manga- 
nese alloy, 3S, is only slightly more diffi- 
cult to form and possesses. greater 
strength. The annealed temper of each 
of the alloys is the best for the most 
severe forming operations. For many 
purposes the strengths of the non-heat- 
treatable alloys are entirely adequate, and 
their use offers the advantage of lower 
cost and greater ease of fabrication than 
do the heat-treatable alloys. 

Alloys 24S and 61S are examples of 
heat-treatable alloys and _ considerably 
less forming can be done on them in 
their fully heat-treated temper, although 
in the annealed temper they have mechan- 
ical properties comparable with those of 
certain of the “common” alloys. In all 
of the heat-treatable alloys, plasticity and 
workability are better directly after the 
solution heat-treatment than after age- 
hardening. Since all of the alloys are 
hardened by cold working, this factor 
must be considered when selecting the 
metal for a particular forming operation 
to make sure that the proper degree of 
hardness in the original material is used. 

High quality sheet metal work is de- 
pendent upon the proper choice of tools. 
Smoothly polished forms of maple, or 
other good hardwood, will prove satis- 
factory if the pieces to be formed are few 
in number. For larger quantities, wood 
forms faced with metal or castings of a 
metal or alloy hard enough to stand up 
under the forming pressure will be re- 
quired. To withstand wear and maintain 
uniformity, tools for high production 
Tuns should be built of best quality tool 
steel. Forming tools should be given a 
high polish to remove all tool, grinding, 
and file marks from surfaces over which 
the metal is to be formed. This is neces- 
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Hand operated bar folder is 
satisfactory for bending small 
quantities of aluminum sheet. 


sary to avoid scratching the metal when 
it encounters tool under high pressure. 
Aluminum and aluminum alloy sheet 
may be formed and shaped in various 
types of brakes and folders, presses, roll 
forming equipment, crimping machines, 
beaders, edgers, and power hammers, all 
of which are found in the well-equipped 
sheet metal shop. Which one of these 
mechanical devices to use will depend 


upon the hardness of the alloy, the shape 
that is to be formed, and the necessary 
speed and quantity of production. 
Bending aluminum in a bar folder is 
a simple operation. The aluminum sheet 
is placed between the folding blade and 
the jaw, which rises to hold the sheet 
tightly against the blade. When the 
handle is pulled up to the desired angle 
the bend is completed. Adjusting the 








Table i—Radii Required for 90-Deg. Bend in Terms of Thickness 
Approximate thickness (t) in inches (B & S gage) 
26 20 14 8 5 2 
0.016 0.032 0.064 - 0.128 0.182 0.258 
Alloy and Temper ty te y ts ye 
Bre. oh eal tees 0 0 0 0 0 0 
re” | ERS At naa 0 0 0 0 O-it O-it 
OS 2 ee ae peony x sae 0 0 0 0 it 0-1it 
DAG 8s kb ak cheese 0 0 O-it Mt-1 kt 1t-2t 1}4t-3t 
Os Sos vce cee hee 0-it Yt-1Kt 1t-2t 1}4t-3t 2t-4t 2t—4t 
Ses Ree eta fal “gre. CLI 0 0 0 0 0 0 
SIRE a occ ochre on Pe 0 0 0 0 O-it O-it 
GeUMEES Gh os oes Clap oe aon 0 0 0 0-it O-it Yt-1Kt 
BRIO ook. acdc cae eee 0-it o-it M4t-14t 1t-2t 14 t-3t 2t—4t 
GRRE eyo ok wells Gee eae a Mt-i1kt 1t-2t 14t-3t 2t—4t 3t-5t 4t-6t 
bo | REED eRe em, Rae 0 0 0 0 0 0 
ey Sa sain a aie ai eA a ; 0 0 0 0-Iit 0-1t t-1}4t 
=faH eee SUC py he re 0 0 0-it Wgt-1}4t = 1t-2t «=: 134-3 
Ly. Sareea ie 0-it Kt-1kt 1t-2t 14 t-3t 2t-4t 2t—4t 
7 ERE re ere MYt-1t 1t-2t 1}4t-3t 2t—4t 3t-5St 4t-6t 
Dee. Se ee easien 0 0 0 0 0-it 0-it 
SRE Vda ves tease ota exe 1K t-3t 2t-4t 3t-5t 4t-6t 4t-6t 5t-7t 
PRT 5. Ras cccces 2t—4t 3t-5St 3t-St 4t-6t 5t-7t 6t-10t 
GIBB oo eta ata 0 0 0 0 0-it O-1t 
oe EEE ECORI Ce OP pre 0-it O-It Mt-ikt 1t-2t 1)4t-3t 2t—4t 
GRP hi cde wile seed 0-it t-1}4t 1t-2t 14t-3t 2t—4t 2t-4t 
* 24S Alclad can be bent over slightly smaller t+ Immediately after quenching, this alloy 
radii than corresponding uncoa alloy. can be formed over appreciably smaller radii. 

















Single action presses are used fo raise flanges 
around holes. Flanging adds strength to part. 


blade forward will increase the sharpness 
of bend, or decrease the radius in rela- 
tion to the metal thickness. . Moving the 
blade backward will redyeg the sharpness 
of bend and increase thestatits. in rela- 
tion to the metal thic 


G 


“An unlimited variety Ghdesigns can be 
bent on the power braké-with the use of 


proper tools. Those frequently used are 
a V-die on the bed of the press, with a 
suitable punch attached to the ram. The 
pressure exerted by the ram forces the 
metal into the V-die and up around the 


contour of the punch. The brake should 
never -be used to bend harrow strips of 
heavy .material, since the tools may be- 
come dented..and the machine ‘damaged. 

When two sides of a piece of metal are 
being bent at onceé;- several methods may 
be used to’ compensate for -springback. 
Either tapering the punch or using a 
rubber pad to sharpen the angles at the 
base will draw the sides in a little. Arch- 
ing the base will also draw the sides to 
exact spot when bottom springs back. 

Many aircraft shops are using a die 


Parallel horizontal rolis, operating successively 
in pairs, turn coiled strip into finished product. 


composed of channel section filled with 
rubber. The work, as it is forced into 
the rubber, ‘assumes the shape of the 
punch. Although this is a universal type 
of die, it is only adaptable to large-radiys 
bends. 

Shape forming in single-action presses 
comprises work within the widely 
separated fields of embossing and draw. 
ing. In this operation the blank js 
changed into a shape conforming to the 
punch and die without noticeable altera. 
tion of thickness. In this operation, as 
with others in which bending is involved, 
careful consideration must be given the 
bending radii. An ejector or knockout, 
either mechanical or hand operated, may 
be necessary, after the forming operation, 
to strip the part from the punch or re- 
move it from the die. 

Press tools will last longer and produce 
better results if a lubricant is used. A 
medium grade engine oil, dilated to the 
proper consistency with kerosene, is sat- 
isfactory for average operations. For 
severe forming or for shaping heavy-gage 
aluminum, a coating of tallow is excellent, 

Flanging adds stiffness to an area and 
provides a collar for welding or riveting. 
Single-action presses are often used for 
raising flanges around holes. The work 
is placed on an anvil having desired con- 
tour and the descending punch forces the 
metal into shape. In this operation the 
material is both bent and stretched. The 
power brake is commonly used for 
straight flanges, or where the production 
run does not justify a regular draw-press 
operation. 

Beading or curling is a press operation 
that curls or rolls the flattened flange 
left on the edge of the work in the final 
draw. The work is placed in the flang- 
ing die, and the burnished groove of the 
punch forces the flanged edge in a curl 
downward. The bead is completed when 
the punch bottoms. The radius of the 
bead is ordinarily from two to five times 
the metal thickness. A lathe is usually 
employed for beading circular shapes. 
Added strength is given to the shape by 
including a wire inside the bead. 

Edging is another method of beading 
that is done with two power-driven rolls 
rotating in opposite directions. Position 
of the lower roll is fixed, while the upper 
is vertically adjustable to admit different 
thicknesses of metal. The nature of the 
work determines, the design which ap 
pears on the rolls, the contour of one 
roll being negative to the other roll’s 
positive. Complete beads are formed by 
passing the metal through progressively 
shaped rolls. 

For easy assembly, as in stove pipe, 
crimping rolls are used to crimp or cor- 
rugate edges. Reverse or ogee beads may 
be rolled along the edge with ogee bead- 
ing rolls. Whenever it is necessary to 
add strength, reduce vibration, or hold 
a strap in place, beads are rolled in the 
sides of an article as required points if 
construction permits. 

Aluminum may be readily formed by 
hand hammering. A blank is cut roughly 
to shape, centered on a wooden or metal 


(Turn to page 276) 
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ae. "Near Infrared” 
“Cuts Bake-Dry-Preheat Time 


By PAUL H. KRUPP, Fostoria Pressed Stee! Corp. 


Requiring only minutes where hours once were needed, this heat- 
job process is saving thousands of wartime man-hours. And it 
promises to speed many peacetime operations. 





HE NEAR INFRARED PROCESS has 
been of special benefit to the air- 
craft industry—particularly in this 
present era of war production. Further, 
it is quite logical to believe that the suc- 
cessful application of the process to the 
various baking, drying, preheating, and 
dehydrating problems will continue to in- 
crease, firmly establishing this method 
for peacetime production. 

Astounding indeed would be some of 
the production stories if censor regula- 
tions permitted telling all the facts as to 
how the process is being used and just 
how much it has increased output. It 
not only speeds production but in many 
instances energy has been conserved and 
floor-space problems have been solved 
after adopting this newer method. 

It is not an over-statement to say that 
a majority of the parts which make up 
the completed planes in use today are 
being processed at some stage by Near 
Infrared, and there are still many more 
uses in the industry for this quick and 
easily controlled heat. Undoubtedly, 
some industrialists now require hours to 
do certain jobs when others, using this 
process, are accomplishing the same tasks 
in minutes—and at reduced operating 
costs. 

Thus, with only one thought in mind— 
being helpful in war production problems 
—we will devote the remainder of this 
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Jacobs saves hours on each engine by baking finishes. 


article to a recounting of actual instances 
where the process has been successful 
in clearing bottlenecks. 

Jacobs Aircraft Engine Co. recognized 
the advantages of finishing engines by the 
process back in 1941. Prior to that time 
it had been air-drying all the engine parts 
finished in aircraft black, with the result 
that tremendous floor space was neces- 
sary and assembly was slowed up 
materially. 

Installing a Near Infrared tunnel to 
bake the engine parts, Jacobs found that 
three coats of finish could be baked in 5 
min. This solved the floor space problem, 
and assembly was greatly speeded. One 
prime coat and two finish coats were 
sprayed on the parts with a 5-min. stand- 
out between each. Then all three coats 
were baked in one trip through the tunnel. 
Parts cooled down quickly and were ready 
for further assembly. Since then, Jacobs 
has added a number of other Near Infra- 
red installations to handle baking and 
drying operations, and the company has 
also recommended it to its subcontractors. 

Buick’s aviation plant is also using the 
process for engine part finishing, its in- 
stallation being about three times as large 
as Jacobs. Also in operation at Buick 
is a unique set-up for preheating airplane 
engine castings to permit shrink fitting of 
the parts. At the end of 12 min. the 
material is heated sufficiently. 
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Diagram of Buick's chamber for heating 
engine parts by Near Infrared. Eight lamps 
surround parts to be heated. 
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Near Infrared method of © baking 
fuselage section. Upper heating unit is low- 
ered onto plywood fastened to mold by 
metal strips. 
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Lockheed's drying plant at Burbank. 


Constructed of sheet metal, each of the 
four sections is equipped with eight 
reflectors using 500 w. lamps. Two op- 
posing sides of the cabinet are equipped 
with doors which permit insertion of the 
castings on one side and removal from 
the opposite side at the same time. 

Air-Cooled Motors Corp. uses radi- 
ant energy in a variety of ways. One 
tunnel does double duty. It is used to 
dry off completely assembled engines 
after steam cleaning and also for baking 
the black finish on the power plants. 
Smaller installations are used for pre- 


heating to expand the blocks on rocker 
arm supports and for expansion of pistons 
to secure shrink fit. 

On the maintenance end, in at least 
two instances, Near Infrared is being em- 
ployed for baking refinishing coats of 
aircraft black. When the engine is 
sprayed, it is sent through the baking 
zone on a flat conveyor in 4 min. for 
a drying job that previously required 
40 min. of air drying. When small parts 
are refinished, they are placed on a rack 
of sufficient height to bring them a few 
inches under the row of lights. 


At Bell plant, sheets move on overhead traveler between rows of lights. 








Bombs being dried rapidly by Near Infrared. 


There are many other installations 
which have something to do with air- 
plane engines but which can be mentioned 
only briefly because of lack of space. For 
instance, bomber carburetor diaphragms, 
made of Neoprene, are processed in 8 min. 
The operation consists of immersing the 
parts in cold water and passing them 
through the energy zone. Previous 
methods required 36 hr. 

Magneto assemblies are being finish- 
baked in 14 min. by the process as com- 
pared to former 90 min. Aircraft gears 
are dried off to eliminate rusting. Intake 
pipes get prime coats of zinc chromate 
and finish coats of enamel baked by the 
process. All kinds and sizes of fractional 
horsepower motors have the insulation 
baked on the armatures in a fraction of 
the time necessary for other methods. 

Major advances have also been made in 
the aircraft industry, during the past year, 
whereby radiant energy™is successfully 
being applied to drying ‘plastic bonded 
plywood. This application is.” pertinent 
because of the possibly extended use for 
planes of this type construction during 
the postwar era. First, the thin sections 
of veneer are coated with urea-formalde- 
hyde, or phenol-formaldehyde resin in 
liquid form. Pressure is then applied, by 
means of thin flexible bands of steel 
strapped over the form and tightened by 
turnbuckles. Then a Near Infrared bank, 
contoured to the shape of the fuselage 
section, is lowered over the forin, and 
complete drying occurs in a few minutes. 

After the fuselage “skin” is ready, the 
stringers and ribs ar€ glued into place, 
then radiant energy. is used again for 
setting the plastic glues. The two halves 
are finally joined, and a section of equif- 

(Turn to page 239) 
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dustry’s need for quick, econom- 

ical, large-scale production of 
metal parts, the Roto-Stretcher, recently 
developed by the Experimental Tool & 
Machine Design Div. of Goodyear Air- 
craft Corp. has greatly simplified and ex- 
pedited metal stretching and bending. 

This machine, offering high production 
at low cost, is used to form strips, ex- 
trusions, and bent-up sections of any 
cross-sectional configuration irtto smooth 
contours of pre-determined shape by 
stretching the stock material and at the 
same time winding it around a forming 
di A Goodyear Aircraft development, 
the machine will be manufactured under 
license by the T. W. and C. B. Sheridan 
Co. of New York. 

The Roto-Stretcher consists of a sta- 
tionary table on which are mounted a 
smaller revolving table and hydraulically 
operated cylinder. This cylinder is at- 
tached to a continuous chain which passes 
around a sprocket secured to the revolv- 
ing table at one end and an idler sprocket 
at the opposite end. As the table rotates, 
the cylinder moves forward or away from 
the turntable, depending on the direction 
of rotation, at exactly the same lineal 
speed as the periphery of the sprocket. 

Two pneumatically operated jaws are 
used to hold the stock. One jaw is fast- 
ened to the piston rod of the cylinder, the 
other is clamped to the revolving table. 

Construction of the machine and design 
of the hydraulic control system are such 
that a constant tensile force is exerted on 
the material being formed during the 
entire forming operation. This feature, 
combined with the wrapping character- 
istics of the machine, makes it possible 
to form parts with complete absence of 
wrinkles. Parts which were previously 
impractical to stretch due to extremely 
small radii can be readily formed, and 
springback of parts formed on the Roto- 
Stretcher is negligible, hence there is 
practically 100 percent uniformity in the 
parts produced. It is possible to stretch- 
form contours up to 360 deg. 

Efficiency is high since .the rate at 
which bent-up and extruded sections can 
he formed is greatly increased, but 45 
sec. being required for one complete cycle 
of the table. In addition, man-power 
demands are greatly reduced, since only 
one operator is required. 

The Roto-Stretcher now in operation 
at the Akron plant of Goodyear Aircraft 
Corp. has a pulling capacity of 15 tons. 
Maximum length of part to be formed is 
72 in. if both ends are secured in jaws, 
as shown in Fig. 2. With a clamping 
arrangement similar to that shown in 
Fig. 3, the length of the part to be formed 
can be practically unlimited. 

(Turn to page 253) 


Di TO MEET the aircraft in- 


Fig. 2. Both ends of part to be formed 
secured in jaws, maximum length, 72 in. 
Fig. 3. Clamping arrangement for parts 


of greater length. Fig. 4. Clamping - 


block for locating form blocks on table 
(as in Fig. 2). Fig. 5. Rotation of 
turntable wraps material smoothly 
around form block. 
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Stretch-Bend Unit 
Simplities Metal Work 


By J. S. NIELSON, Mgr., Manufacturing Standards & Experimental Tools, 


and C. B. MITCHELL, Supervisor, Experimental Machine & Tool Design, 
Goodyear Aircratt Corp. 


New machine saves manpower and lowers costs 
in forming strips, extrusions, and bent-up sections. 





Fig. 1. Goodyear's Roto-Stretcher. 
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STEPPING UP OUTPUT 


HE stepped-up tempo of the attack 
T on all fronts steps up the need for 
ever greater output of certain weapons 
of war. 

In turning out war goods at unprece- 
dented rate, America is making use of 
several modern cutting coolants devel- 
oped by Texaco. 

Texaco Cutting Oils permit higher 
speeds and feeds, with improved sur- 
face finish. They lubricate the tools, 
and by carrying away the heat prevent 
chip welding and lengthen tool life, 
assuring greater output. 

Another interesting use of Texaco 
Cutting Oil is the removal of burrs 


TUNE IN FRED ALLEN EVERY SUNDAY NIGHT—CBS 
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from small aluminum stampings—for- 
merly a laborious hand operation. A 
Texaco Engineer discovered that put- 
ting the stampings into tumbling bar- 
rels with Texaco ALMAG Cutting Oil 
increased output 20 times. 

So effective have Texaco lubricants 
proved that they are definitely pre- 
ferred in many fields, a few of which 
are listed in the panel. 

The services of a Texaco Engineer 
specializing in cutting coolants are 
available to you through more than 
2300 Texaco distributing points in the 
48 States. The Texas Company, 135 
East 42nd Street, New York 17, N. Y. 


THEY PREFER TEXACO 


% More stationary Diesel horsepower in the 
U. S. is lubricated with Texaco than with any 
other brand. 


% More Diesel horsepower on streamlined trains 
in the U. S. is lubricated with Texaco than with 
all other brands combined. 


% More locomotives and railroad cars in the 
U. S. are lubricated with Texaco than with any 
other brand. 


* More revenue airline miles in the U. S. are 
flown with Texaco than with any other brand. 


% More buses, more bus lines and more bus- 
miles are lubricated with Texaco than with any 
other brand. 


* HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 


AVIATION, April, 194 


pass 
be r 
ness 
The 
num 
two 
T 
disk 
clea 
disk 
clea 
(Fi 
a 
mat 
3). 









0 


in the 
h any 


trains 
1 with 


in the 
h any 





TLY 


944 







Maintenance 





a series of disks or rings, equally 
spaced, between which the fluid 
passes. The space between the disks can 
be regulated by using spacers of a thick- 
ness slightly less than the filtration size. 
The capacity is changed by varying the 
number of disks in the design. There are 
two sizes of disks—14-in. and 23-in. dia. 

The filter is cleaned by rotating the 
disks, between which are stationary 
cleaner blades. One revolution of the 
disks will therefore result in complete 
cleaning of the entire filter cartridge 
(Fig. 1). 

There are two types of filter—auto- 
@ matic (Fig. 2) and hand operated (Fig. 
3). Either type can be built into the 
engine or other equipment, or a separate 
unit may be attached by plumbing and 
bracketing. The hand-operated filter is 
cleaned by turning a handle at the top 
of the filter head, while the automatic 
model uses an oil-operated motor for this 
purpose. 

Ends of the filter cartridge are closed 
by blank disks, one of which is used as 
a connection to the fluid discharge. At 
intervals in the length of the cartridge 
are reinforcing disks with side extension 
- support the cleaner-blade supporting 
rod, 

Dangerous oil flow restriction due to 
cold or to neglected accumulations of dirt 
are prevented by a pre-set bypass valve 
which permits oil to pass around the car- 
tridge, thereby making up the deficiency. 
_ Identification of parts is by the follow- 
Ing names (parts being easily identified 
im the views of various types of filter 
shown in Figs, 10, 14, and 16): The 
adaptor connects hydraulic motor head 
‘o any filter cartridge which cannot be 
directly connected to the motor head. 
Bottom is that part of the filter farthest 
‘rom the head. Filtering unit, consisting 
ot disks, spacers, cleaner blades, spindle, 
ttc, is known as the cartridge. Chassis 
8 the supporting part which forms the 





Ph series of the Cuno filter are 
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OF SERVICING CUNO FILTERS 


This pertinent article, graphically illustrated with nearly a score of 
photos and breakdown sketches, carefully details the approved 
methods used in keeping these important accessories in first-class 


working condition. 





frame or body. The head is the basic 
part to which all others are attached, 
except where an adaptor is used between 
head and housing. Bypass valve has 
already been noted. Back pressure valve 
is occasionally used to prevent flow until 
predetermined pressure is reached. 
Check valve is used to prevent oil flow 








Cleaner blade- 
rod - fixed 


Fig. 1. Diagrammatic view of filter parts. 
Fluid is filtered by passing between edges of 
disks. Degree of fineness is regulated by 
thickness of spacers. Turning of disks (by 
means of spindle) causes cieaner blades to 
remove trapped dirt from between disks. On 
11/,-in. dia. disks, cleaner blade spacers are 
not used. 





in wrong direction due to pressure condi- 
tions. Top of filter is part nearest to 
head. Unit cartridge is filter unit built 
independently and removable without dis- 
assembly. It may include bypass valve. 


Installation, Inspection, and Main- 
tenance 


Installation should be performed as 
recommended by engine or airplane manu- 
facturer, with pipe or tube lines in ac- 
cordance with standard practice. Most 
Cuno filters have one offset mounting 
stud hole, thus insuring correct position- 
ing. If any difficulty arises during in- 





Fig. 2. Side-outlet, automatic turning filter as 
used on aircraft engines by Packard. 
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Fig. 3. Top outlet, hand operated filter used 
on B-24 for engine oil and on North American 
hydraulic system. 


stallation, blueprints should be checked 
carefully. 

Top outlet filters and those without 
pilots (Fig. 4) are easily aligned, but 
bottom-outlet installations may have one 
or more pilots on cleaner blade and sup- 
port rod, which must line up with mating 
holes in housing. If filter appears to 
seat + to % in. too soon, do not force but 
re-check alignment. When properly 
aligned, filter should seat on its gasket 
without forcing. 

Inspection of hand-operated filters con- 
sists of turning handle one complete turn 
after every 10 hr. of running and at least 
once after system overhaul or oil change. 

Inspection of automatic turning filters 
calls for checking of turning mechanism 
at least every 10 hr. of operation. This 
is done by installing the nut on the shaft 
used for manual turning and then marking 
a line with a pencil on both the face of the 
nut and the head beside it. Any break in 
this pencil line after running the engine 
will indicate that the turning mechanism 
is working. If nut appears not to have 
moved, run engine again to assure that 





2 4 6 8 


Fig. 6. Exploded view of hydraulic motor head. References: (1) 
Ménual turning shaft cap nut; (2), cover bolt; (3), cover bolt washer; 
(4), cover bolt tab washer; (5), bushing lock; (6), name plate; 
(7), cover bolt gasket; (8), tubular dowel; (9), cover, with piston and 
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Fig. 4. Inserted type filter, top outlet, used 
on Lycoming R-680. This model is inside 
engine base and is hand operated. 


nut has not turned completely around to 
its original position. If nut has turned, 
remove nut and re-install in flight posi- 
tion. If nut has not turned, replace with 
cleaned and tested unit and mark defec- 
tive unit for overhaul. 

Engine oil filter cartridges are in- 
spected every 25 hr., checking for follow- 
ing: 1. Cartridges should rotate through 
360 deg. with torque variation of not over 
50 percent. Hard spots or catching are 
cause for rejection. 2. Cleaner blades 
must be straight and flat and should not 
have angular movement of over 8 deg. 
edgewise from mid-position when disks 
are rotated. Reject all bent or torn 
blades, unless bend is on extreme edge 
farthest from disks. In emergency, bent 
blades may be removed and filter used, 





i 
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Fig. 5. Automatic filter with shrunk-on dural 
sleeve, used on Wright (Continental-built) 
R-975 and Continental W-670. 







provided no other defect exists. 3, 
Disks must be flat, also free from burrs 
and _ nicks, 

Hydraulic oil filters first have filter 
removed and sump (Fig. 5) disassembled 
from head and cartridge, then are given 
same inspection as after 25 hr. for engine 
oil filters. 

Maintenance: When disks and cleaner 
blades are exposed after removal from 
engine, great care must be used to prevent 
damage. Bending of blades will call for 
rebuilding. It is suggested that a con- 
tainer be fabricated from metal tubing 
to provide protection for cartridges when 
not installed. Except for the above in- 
structions, correctly installed Cuno filters 
will require no attention between engine 
overhaul periods. 
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_ valve assembly; (10), cover gasket; (11), manual turning shatt washer; 
(12), manual turning shaft; (13), clutch assembly; (14), thrust plate: 
and (15), head assembly. Internal parts of motor head, with nome 

clature, shown in Fig. 7. 
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The hydraulic motor shown in Fig. 6 
and 7 has a double-acting piston connected 
by a rocking shaft to a one-way clutch 
by which the cartridge is turned. A tog- 
gle-operated four-way valve, to control 
flow of oil to the piston, is connected to 
the other end of crosshead. 

Details of operating cycle are given in 
four positions in Fig. 8. Position I is 
the power stroke. Oil under pressure 
passes to valve and is directed to right 
hand face of piston. This moves piston 
in direction indicated, displacing oil 
ahead of it, which escapes through valve 
to exhaust connection. Piston motion is 
transmitted through crosshead to rock- 
ing shaft, which engages a single tooth 
on clutch ring, causing rotary motion. 
By pinching rollers between clutch ring 
and center, this rotary motion is trans- 
ferred to filter spindle and disks. 

Piston and crosshead motion also 
causes toggle plate to turn and compress 
toggle spring, at same time carrying it 
to center position shown in Position II, 
when piston has nearly completed its 
stroke. By this time, cartridge has 
turned several degrees and toggle spring 
is on center. Further piston motion 
causes toggle to cross center, when change 
to Position III is practically instanta- 
neous. Piston, crosshead, clutch, and 
cartridge have moved slightly, but toggle 
plate is now in extreme position, over-run 
being permitted by cut-out in toggle plate, 
which engages pin on crosshead. 

Action of toggle spring and plate 
moves valve instantly to end of travel by 
pin projecting from valve plate into cut- 
out in toggle plate. Toggle plate motion 
is dampened by a dashpot (not shown). 

Travel of valve plate is limited by stop 
which strikes cut-out in valve plate while 
assembly is held in place by spring detent. 

Valve movement from Position II to 
Position III reverses oil flow to piston, 
thus reversing motion of piston, crosshead 
and clutch ring. Toggle plate moves 
back to center until Position IV is 
reached. Additional piston motion causes 
toggle spring to cross center almost in- 
stantaneously, completing change back to 
Position I. The cycle is repeated from 
50 to 75 times per minute, giving from 4 
to 1 revolution of cartridge. Speed varies 
with pressure and inversely to viscosity 
of oil. 

Required pressure for all models, ex- 
cept 11190, 11602, and 11933, is 40 psi. In 
the case of the three named it is 20 psi., 
with oil not over 300 SSU viscosity. 

Cleaning is best performed by using 
fixture shown in Fig. 13. Mount filter 
fi-test fixture and adjust spring rotation 
indicator so that it engages closer and 
reinforces disks as shown in drawing. 

Flushing oil should then be introduced 
through port marked “flushing oil inlet”, 
circulated through filter element and dis- 
charged from “flushing oil outlet”. Any 
mineral oil suitable for flushing out en- 
gine lubrication systems will be entirely 
suitable, but solvents such as carbon 
tetrachloride should not be used since 
It is desirable that the cleaning agent 
have a certain amount of lubricating 
quality. 

When the flushing liquid runs clean, 
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Fig. 7. Parts of hydraulic motor: (1) Piston assembly; (2), long valve block screw; (3) short 
valve block screw; (4), cover assembly; (5), valve block assembly; (6), feed tube; (7), valve 
block gasket; (8), cylinder seal plug; (9), valve arm assembly; (10), toggle plate assembly; 
(11), clevis pin; (12), valve block bridge spacer; (13), valve block bridge assembly; (14), 
3-hole tab washer; (15), 2-hole tab washer; (16), valve block screw nut; (17), toggle clevis; 
(18), dash pot piston; (19), toggle spring; (20), dash pot cylinder; (21), toggle spring 
center pin; (22), rocking shaft; (23), rocking shaft pin; (24), clutch center with gear; (25), 
clutch roll spring; (26), clutch roll spring pin; (27), clutch. roll; (28), clutch ring; (29), shett 
end spring; (30), shaft end spring washer; and (31), driving pin. 


close both flushing oil openings and in- 
troduce air at about 40 to 50 psi. through 
opening marked “air inlet”, and note that 
“air outlet” should be open at this time. 
The pressure tends to force cleaning fluid 
through motor head, operating it; this 
action may be ascertained by the clicking 
sound of valve mechanism and rotation 
of flag on indicator at bottom of unit. If 
valve mechanism clicks without flag mov- 
ing it is a sign that unit requires over- 
hauling. 

After cleaning, if motor functions 
properly, no further attention is needed 
until next overhaul or checking period. 

If filter is to be stored, it should be 
treated with anti-rust compound (maker 
recommends “No Oxyd” consistency D, 
Dearborn Chemical Co., or colloidal 
graphite penetrating lubricant marketed 
by Kant Rust Products Co.). In storage, 
filters should be wrapped with moisture 


proof material and fastened in a container 
strong enough to afford complete pro- 
tection. 

Where the test unit is not available for 
cleaning and testing, the filter cartridge 
should be washed in kerosene, gasoline, 
or a mixture of equal parts benzol and 
carbon tetrachloride. To assure thorough 
cleaning, rotate cartridge, remembering 
that models built without support rods 
will have to be re-aligned before re-in- 
stallation. 

At no time should hard, sharp, or 
edged tools be used for cleaning. Nor 
should air jets be applied to drive out 
dirt, for the effect would be the opposite 
to what is desired, since dirt would then 
be driven tightly between the plates, 
which are also frequently bent by the 
pressure. 

If it is found that the cartridge cannot 
be completely rotated and no defects are 
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Fig. 8. Schematic arrangement of auto-clean mechanism of Cuno filter. 
Position | is power stroke; Position II, point near end of power stroke 
when toggle is on center; Position Ill, mechanism at end of power 
stroke, after toggle has sprung across dead center, moving valve to 


visible, one of the two following methods 
may be used: 1. If compression packing 
is used, loosen slightly but re-tighten 
enough to prevent leakage round shaft. 2. 
Disassemble cartridge from head and 
place in solvent, rotating gently but firmly 
to free parts from sludge. If these 
methods fail, the unit should be over- 
hauled. 


Overhaul Instructions 


Filter cartridge overhaul: 1. Remove 
filter head and cartridge assembly and 
wash thoroughly in solvent previously 
mentioned, but on no account permit 
solvent to enter motor head. 2. On auto- 
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matic turning filters using an adaptor, 
(Figs. 12 and 14), hydraulic motor should 
first be removed by unscrewing three 
large bolts extending through top cover 
of motor. Do not confuse these with 
three smaller bolts, through name plate, 
which only hold motor cover. After 
motor has been removed, these instruc- 
tions will apply, adaptor being understood 
to correspond to filter head in hand-turned 
models. (Figs. 3, 4, and 9). When reas- 
sembling use new gaskets and tab washers. 

Replacement of unit cartridge where 
this type of construction is used: There 
are two systems of construction, the -rod 
mounting (Figs. 4 and 10), in which 


opposite end of ifs travel; Position IV, point in return stroke of piston 
when toggle is almost at dead center and is ready to spring back fo 
Position |, after which cycle will recommence as long as the oil pres- 
sure remains sufficient for operation. 


hollow supports with bolts running, 
through them connect the assembly to 
the head, and the plate mounting, (Fig. 
9), which has the cartridge built on a 
flat plate which is attached to the head 
by two fillister head screws. 

Handle is first removed in rod-mounted 
types and packing gland nut is loosened 
so that rod may be later withdrawn. Tab 
washers on bottom lock plate nuts are 
straightened and nuts removed. Car- 
tridge may now be drawn off rods and new 
one assembled in reverse manner, using 
new tab washers under nuts. During the 
above operations, head must be kept up- 
side down to prevent relief valve falling 
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from its pocket. If an emergency calls 
for dismantling cartridge, the riveting at 
bottom must be broken open. In reas- 
sembling, tool shown in Fig. 15 should be 
used for riveting ends of support tubes 
over locking plate. Apart from the above, 
follow instructions for cartridges built on 
head, disregarding anything which obvi- 
ously does not apply to rod-mounted type. 

Plate-mounted type is withdrawn by 
removing two fillister head screws and 
holding it to head, after handle has been 
removed and packing gland lossened. New 
lock washers should be used. Support 
rods are riveted to mounting plate. 

Disassembly: Hold filter rigidly and 
remove support rod nuts. (Note that on 
some 24-in, dia. filters no support rods 
are used.) Bend down tab nut and 
remove spindle nut. On bottom outlet 
types outer closer cup, retainer, and outer 
locking plate should next be removed, 
and on top outlet types bridge and outer 
closer bushing. Be careful not to damage 
parts which may be reused. Reassembly 
will be simplified if parts are laid out in 
order in which they are removed. 

Next take off all disks, cleaners, spacers 
and locking plates. Within each locking 
plate will be found a disk slightly thicker 
than the others. Unscrew support. rods 
from head, releasing relief valve assem- 
bly if so equipped. Slide the locking 
plate off cleaner blade rod and unscrew 
rod. Expose thrust collar and washer for 
examination by pulling cartridge spindle 
through head after loosening packing nut. 

To examine bypass valve (if any), un- 
screw seat ring from head. This releases 
valve and spring (Figs. 9 and 10). 

Unless replacement is necessary, large 
dural sleeve shrunk onto head (Fig. 5) 
should not be removed, but if this should 
be necessary best method is to saw spi- 
rally from open end at about 45 deg. until 
head is reached. Balance of sleeve may 
then be torn: off head. Steel dowel pin is 
then removed. 

Inspection: Replace all worn parts. 
Cleaner blades must be replaced if wear 
on working edge exceeds .0005 in. Maxi- 
mum edge wear on disks is .002-in. Disks, 
cleaner blades, and spacers must be flat 
and free from roughness. Cup closers 
must be round within .001 in. For 14-dia., 


; 
| 








3 4 5 


Fig. 10. Disassembled filter of type shown «in Fig. 9. At left, (1) is 
gland nut; (2), gland nut gasket; (3), head-retaining ring; (4), pack- 
ing: (5), gland follower; (6), head; (7), relief valve seat; (8), relief 
valve; (9), relief valve spring; (10), head packing; (11), handle nut; 
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Fig. 9. High-pressure hand-powered, hy- 
draulic model filter used on Convair and Nor- 
throp craft. This model uses threaded head- 
retaining ring instead of bolted flange. Inlet 
is at left, outlet at right. Plug in head is for 
relief valve. Sump drain is at bottom. 


filter cup closers must be 1.248 + .001 
in. dia.; for 24-dia., 2.250 + .001 in. dia. 

If upper end of spindle is slotted to re- 
ceive driving pin, slots should be ex- 
amined for wear or grooving (maximum 
width of slot .099 in.) Valve parts should 
be examined for wear or roughness. 

Reassembly: Filter disks have an index 
mark on one face near center for replac- 
ing in same relationship as in original 
assembly. Marks should all face in same 
direction and in same angular position 
with regard to spindle. Disks should be 
replaced in assembled sets. 

To assemble cartridge, install bypass 
valve spring, valve, and seat ring (if 
any). Screw seat ring flush or 1/64 


below head surface and peen metal into 
screwdriver slot. Heavy peening is not 
required. For valve setting, refer to blue- 
print which comes with filter. Assemble 
thrust washers, thrust collar, packing, 
and packing gland nut on spindle. Nut 
need not be run up tight. On automatic 
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filters, cartridge is built up on adaptor 
and no gland is used. 

Install cleaner blade rod, inner locking 
plate, and support rods. Inner locking 
plate locks cleaner blade rod. Bypass 
valve tube (if used) is now installed. 
Make sure upper end of tube is locked 
between support rod and inner locking 
plate. Use support rod having shorter 
large diameter to hold tube. 

Cartridge is next rebuilt. Insert inner 
closer disk, which should fit against 
shoulder in spindle and turn freely in 
head or locking plate. On 24-dia. car- 
tridges, thrust collar and cup washer are 
used to start assembly (Fig. 16). Next 
add a disk, a spacer, and a cleaner blade, 
repeating in this order until about half 
the number have been used. During this 
operation, great care should be used to 
prevent dust, lint, or dirt from getting 
between the parts. 

On the longer cartridges, after half 
the disks have been replaced, two thick 
inner disks (No. 19 in Fig. 16) should 
be installed with locking plate (No. 18 
in Fig. 16) above them. Reinforcing 
disks (No. 20 in Fig. 16) are used on 
either side of reinforcing plate. Remain- 
ing disks, cleaners, and spacers are then 
added, after which thick disks and outer 
locking plate are put on, all the parts 
being placed in reverse order to that in 
which they were removed. Nuts are then 
run up loosely on rods and spindle, using 
tab washer under nuts. 

To prevent hard turning, cleaner blades 
must be adjusted. Tighten spindle nut 
and then back off 14 to 2 turns. Oil edges 
of disks.° As nut is moved it will be 
noticed that cleaner blades weave up and 
down on rod. Watching carefully the 
position of blades, twist disks with thumb 
and finger, pressing slightly towards head 
end until disks and blades are in align- 
ment. This should be done in short sec- 
tions, commencing at head end and work- 
ing downwards to outer portion. When 
adjustment appears satisfactory, turn 
handle and note if cleaner blades and disks 
require further adjustment. When car- 
tridge is in alignment, there will be no 
visible motion of cleaner blades. Then 
slowly tighten spindle nut, turning car- 
tridge while doing so. After nut has been 
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(12), handle nut washer; (13), handle; (14), lock washer; (15), 
fillister head screw; (16), assembled cartridge; (17), sump; (18), 
drain plug gasket; and (19) drain plug. Note fillister head screws 
15, which attach cartridge to head. 
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Fig. 11. Sump for type filter shown in Fig. 10. 
This one was returned by engine manufac- 
turer as faulty, but trouble fay in incorrect 
location of retaining ring before locking (note 
bruised threads). When new gasket and head 
were correctly installed, leakage disappeared. 


turned down all the way, movement 
should be free and smooth. If not, loosen 
nut and proceed as before until this con- 
dition is obtained. 

All nuts should now be tightened and 
tab washers bent to lock them in position. 
Gland nut is tightened and wired. 

If required, dural sleeve is now at- 
tached. This should be heated in an oil 
bath at about 380 deg. F., since it is a 
shrink fit. Position of dowel pin hole 
should be marked on head in a place 
where it will be visible after sleeve is in 
position since hole in sleeve is not drilled 
beforehand. After steel dowel pin is 
inserted and driven below surface, edges 
of hole are to be peened over to retain it. 

Special instructions for models which 
are not of standard construction: (a) 
Model 1208 cartridge assembly is closed 
by cotter pin instead of nut on support 
rod. (b) Model 2709 uses three center 


Fig. 12. Spanner wrench used for tightening 
head-retaining ring. This is not supplied with 
filter. 


locking plates equally spaced. (c) Models 
2710 and 2825 bypass assembly riveted 
and installed in outer locking plate and 
new center pin is required on replace- 
ment. (d) Model 10802 threaded bypass 
valve cap must be lockwired to adapted 
casting. (e) Model 10960 adaptor is two 
sections, with upper half, attached to 
motor by two hex screws, only accessible 
after removal of motor head. Bypass valve 
attaching screw is retained by peening 
and should be replaced on reassembly. 
(f) Models 11500 and 11744 are similar 
to Model 10960, except that motor head 
and adaptor are one casting. Peened by- 
pass valve screw is only accessible from 
top of motor housing after cover and 
mechanism are removed. To remove 
screw, drill peened end (casting is pro- 
tected by steel washer). Do not re-use 
screw. (g) Models 11190 and 11727 have 
bushing round spindle through adaptor 
held between cup washer under thrust 
collar and washer on cartridge assembly. 


Hydraulic Motor Overhaul 


Remove motor unit. Where cartridge 
is directly attached to housing, cartridge 
and support rods must be removed at 
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Fig. 13. Test fixture for hydraulic motored filters. Spring mounted shaft at left end has flag 


to indicate rotation of motor when pressure is applied. Filter is shown by dotted lines. 


same time. At engine overhaul periods 
inspection is advisable without need for 
complete disassembly. 

First remove motor cover. Then grasp 
tozgle plate lightly with flat nose pliers 
and rock sideways (do not oscillate). If 
play is noticeable with parts in oily con- 
dition, motor needs overhauling. 

If play is not present, oscillate rocking 
shaft with small wrench. No bind should 
be present and parts should snap over 
center before piston reaches a point 3/64 
from end of possible travel at each end 
of stroke. If satisfactory, reassemble 


‘filter and test complete unit as already 


detailed. If not in good condition, over- 
haul is required. 

For overhaul, following tools are neces- 
sary: Light hammer, 4 to 8 oz.; round 
brass drift of .350-365-in. dia., about 6 
in. long, working end true and square 
with corner broken; wrench for No. 10 
hex screws; wrench for No. 6 hex nuts; 
screwdriver for cover screws; brass 
drift of 2 to 4-in. dia. 

New parts required every time motor 
head is reassembled: Two tab washers 
for No. 10 hex head screws holding cover 
to body (if originally wired, use tab 
washers instead) ; three aluminum gasket 
washers for above screws; one bushing 
lock; three fiber gasket washers under 
name plate; one head gasket 1/64 in. 
thick. 

Overhaul procedure is continued from 
condition at end of inspection. Remove 
manual turning nut (if used) and tap out 
tubular dowels, indicated at (8) in Fig. 
6, from stud holes with brass drift. Re- 
move three screws through name plate 
aud invert to drain oil. ; 

On one side of motor head near mount- 
ing face are two small plugs. Grasp cover 
rim directly over these plugs and on op- 
posite side and remove with slight rocking 
motion. If gasket is stuck, work knife 
edge between cover and body on two 
sides mentioned, a little at a time until 
gasket is loose. Then rock and pull gently 
until cover comes off. Cover may be 
tapped lightly with /Jeather or wooden 
hammer if necessary. 

Remove and dismantle filter driving 
clutch by first pulling out with fingers 
single tooth gear ring. If tight, invert 
and jar against a block of wood to dis- 
lodge. Caution: Do not strike against 
hard surface which might mar gasket 
seat. A pear shaped steel plate, seen at 
(14) in Fig. 6, lies between clutch and 
bottom of motor body. Remove clutch 
ring from clutch body, taking care that 
springs and rollers are not lost in the 
process. If circumstances require that 
slightly worn but still satisfactory rollers 
be replaced, make sure that the same parts 
are returned to their original position. 

Clutch hub contains driving pin, collar, 
and spring, as seen at (30), (31), and 
(29) in Fig. 7, with chamfered edge of 
hole next to pin. Two types of pin are 
used: (a) Round with peened ends (not 
to be replaced if removed) and (b) with 
flats, as shown in Fig. 7. This type may 
be used until worn since it is not damaged 
in removal. This pin has three flat faces, 
two being driving faces and third bearing 
against collar. Collar with this pin has 
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Fig. 14. Bottom outlet type with motor, used by Wright. (1) is motor 
mounting screw; (2), tab washer; (3), motor assembly; (4), relief valve 
washer; (5), relief valve spring; (6), relief valve; (7), relief valve 
bushing; (8), relief valve screw; (9), motor gasket; (10), thrust 
collar; (11), thrust washer; (12), adaptor head; (13), sleeve pin; (14), 
sleeve; (15), spacer washer (to prevent end play when required); 





(16), plain washer (not visible); (17), cleaner blade rod; (18), 
spindle; (19), cup washer; (20), inner closer; (21), reinforcing disk; 
(22), closer disk; (23), inner locking plate; (24), reinforcing disk 
.031 thick; (25), spacer; (26), cleaner blade; (27), filter disk; (28), 
locking plate; (29), outer closer; (30), spindle nut tab washer; and 
(31), spindle nut. 


stepped o.d. with small end next to pin. 
After clutch has been removed, wash 
motor thoroughly and blow out 3-in. holes 
which serve as oil passages. Since tubes 
projecting from valve block, seen at (6) 
in Fig. 7, slip-fit into these holes, care 
must be taken that they are not scarred. 

Hold cover so that tubes are horizontal 
with cylinder and inclined so that open 
end is slightly upward. Oscillate end of 
rocker shaft with wrench to expel oil 
from tubes and cylinder and to prevent an 
accidental shower bath later. Wash off 
cover and parts. If filter has manual 
turning gear, slip pinion shaft from bush- 
ing in cover, noting that fiber washer is 
between shaft collar and bushing. 

To dismantle cover parts: Turn rocking 
shaft until piston projects slightly from 
mouth of cylinder at end of power stroke, 
then grasp toggle dashpot cylinder and 
slide on its center pin toward mouth of 
power cylinder, for about 3/16 in., against 
pressure of toggle sprimg. Hold in place 
and use scriber to push tail end of center 
pin out of D-section anchor pin. Swing 
dashpot out so pin clears its anchor, 
allowing spring to expand, then withdraw 
all parts hinged on clevis pin. Above 
parts are shown in Fig. 7. 

Remove two nuts holding bridge plate, 
as seen at (13) in Fig. 7., and rift it off 
with spacers (12). Steel valve may now 
be withdrawn, also toggle plate and feed 
tubes. The latter can usually be removed 
with fingers, but if tight, pliers may be 
used gently on largest diameter. 

Remove rocking shaft by gripping end 
of stationary pin (on which it moves) 
in a vise and remove from cover by driv- 


ing on end of rocking shaft with brass 
drift to extract pin from bushing in which 
knurled end is light press fit. Use new 
pin when reassembling. To remove pis- 
ton, clear peened metal from head of 
valve block screw (2) nearest cylinder 
and withdraw piston. 

Valve block is removed by taking out 
screws (2) and (3), as mentioned above. 
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Do not remove this part unless absolutely 
essential, but if done, a new gasket will 
be needed. Older models used long 
paper gaskets, but later types have small 
round gaskets seated in counterbores in 
both parts. Solid gasket which seals 
hole at inner end of cylinder is shown at 
(8) in Fig. 7 as “cylinder seal plug,” 
while one with hole in center is shown at 
(7) as “valve block gasket”. Bushing in 
valve block should not be removed, be- 
cause it is a special press job. 

Clutch hub bushing in head casting is 
removed by driving out from cartridge 
side after supporting head from inner 
side on tubular support not less than .630 
in. i.d. with smooth square end. Drift 
should have #-in. dia. pilot and a body 
not larger than .622 in. 

Inspection of parts: Head gasket sur- 
face must be smooth and _ unscratched. 
Manual-turning shaft bushing must be 
tight. Clutch bushing: Must be round 
and smooth, i.d. new, .503—.501; if used 
.504—.501 in. Valve bushing: id. new, 
.2515—.2505; used, .2525—.2505. Toggle 
spring anchor pin must not show play in 
direction of spring thrust. Valve block 
bridge bushing must be round, id. new, 
.1895—.1880, used .1910—.1880. 

The toggle plate pin must be firmly 
riveted in place. Clevis pin: New, large 
dia., .0937—.0935, used, .0937—.0932; 
small new, .062—.059, used, .062—.057. 

Round bottom slot of toggle clevis for 
retaining clevis pin must not show scor- 
ing or burrs, and should have depth of 
pin-retaining slot .159-.153 from face of 
shoulder resting on dashpot in final 

(Turn to page 287) 
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Fig. 16. This type has extra. rod opposite cleaner blade rod to align 
two locking plates (18). There is also a bushing (14) around spindle 
where it passes through adaptor (7). Bushing is held against cup 
washer (6) [which fits round horseshoe washer (5)] by drawing up the 
cartridge assembly. Parts are: (1), motor mounting bolt; (2), tab 
washer for (1); (3), hydraulic motor assembly; (4), motor head 
gasket; (5) horseshoe thrust collar; (6), cup washer; (7), adaptor; 
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(8), plain washer (not visible); (9), spring check valve; (10), ball 
check valve; (11), check valve seat; (12), cleaner blade rod; (13), 
spindle; (14), bushing; (15), thrust washer; (16), inner closer; (17), 
reinforcing disk, .050; (18), locking plate; (19), closer disk; (20), 
reinforcing disk, .032; (21), spacer; (22), filter disk; (23), cleaner 
blade; (24), cleaner blade spacer; (25), outer closer; (26), spindle 
nut tab washer; and (27), spindle nut. 
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FIELD MAINTENANCE 
OF BOSCH MAGNETOS 


Servicing methods—the correct ones—are primary in assuring 
day-in-day-out magneto reliability. This thorough article care- 
fully details the requisite steps of inspection, removal, installation, 
timing, and synchronization of these units. 





REAT RUGGEDNESS AND RELIABILITY 
Cs are oustanding features of the air- 
craft magneto. CAA _ reports, 
covering air carrier operation failures for 
the first six months of last year, show 
that less than 8 percent of ignition fail- 
ures were traceable to magneto trouble. 
Since the period named represented 
more than 98,000,000 -engine-miles with 
a total of only 147 magneto failures— 
none of which caused either a forced land- 


ing or accident—it is obvious that both 
the design and workmanship of these 
accessories are as fine as_ production 
science can make them. 

This points up the fact that magneto 
reliability is to a great extent up to the 
maintenance man. 

Despite it being frequent practice for 
both maintenance and repair to be per- 
formed by the same men and with the 
same tools, there is considerable differ- 
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Fig. 1. View of breaker with cover remeved. 
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ence in these phases, both in the methods 
and scope of the work. Maintenance, 
as its name implies, consists of the in- 
spection and adjustment of equipment 
which is in running condition and re- 
quires neither new parts nor machine 
work. 

Repair, however, begins where mainte- 
nance ceases. When further adjustment 
is not advisable nor permitted, the assem- 
bly is replaced by one in good condition 
and the one which has been removed is 
taken to the shops for repair. This pro- 
cess may merely be the reconditioning of 
a few small parts or it may amount to 
almost complete rebuilding of the unit. 
In any case, it is work which normally 
cannot be classed as maintenance, such as 
we propose to deal with in this article. 

Later in this series, repair and over- 
haul will be considered, but there is 
sufficient difference between these sub- 
jects and maintenance matters to make it 
necessary to confine each to its own 
article. 


Maintenance Inspection 


Routine maintenance inspection con- 
sists chiefly of inspection of the breaker 
housing and contents. Troubles in order 
of frequency—all are equally important 


Fig. 2. Effect of insufficient lubrication. Com 
(arrow) shows brown surface where follows’ block 
rubs. 
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Fig. 3. Section of camshaft lubrication system, 
showing oil reservoir. 


























—are burned or pitted breaker points; oil 
on breaker points; loose screws; and 
broken parts. 

First of all, the breaker cover must be 
removed. Use a closely fitting wrench 
and inspect self-locking nuts after re- 
moval for condition of locking portion. 
These nuts may have been used a number 
of times, and though they are extremely 
reliable’ they do not last as long as a 


10ds solid nut would. 
nce, It is good practice to fasten, with string 
in- or wire, each nut and washer to the hole 
nent in the cover to which it belongs. This 
re- is to make sure that every nut is replaced 
hine on its original stud—very important with 
self-locking nuts. 
nte- The breaker and condenser are now 
nent exposed (Fig. 1). Examine all parts 
em- carefully for (a) looseness, which some- 
tion times occurs; (b) oil in bottom of 
d is housing or on points (cause of most 
DrO- troubles) ; (c) damaged parts, such as a 
x of broken spring (which is quite rare). 
t to Loose screws should be tightened with a 
init. screwdriver which fits the screw slot 
ally closely and is not rounded at the edge. A 
1 as slipping screwdriver, in close quarters like 
: a breaker, can do many dollars damage 
yer- in a few seconds and cause loss of hours 
is of time in repairs, even if the replacement 
sub- parts can be obtained. 
e it If oil is found in the bottom of the 
wn housing it should be thoroughly wiped 


out with a Jintless cloth, preferably 
using carbon tetrachloride as a solvent. 
Do not use gasoline, which contains 


on- metallic salts and has a bad habit of pene- 
ker trating into the condenser with disastrous 
der results. Oil on the breaker points should 
ant be removed carefully (preferably with a 
pipe cleaner, thought nowadays this seems 
to he asking the impossible). A very 


small amount of solvent, such as recom- 
mended for cleaning breaker should 
be used, but care must be exercised 
to avoid removing or diluting the lubri- 
cant on the surface of the breaker cam. 
Near the top of the housing will be 
found the terminal assembly, which is 
retained in place by the terminal nut out- 
side the box. Check the tightness of this 
nut with a wrench, also inspect the lock 
spring which stops it from working 
back. If some unforseen accident should 
cause the terminal assembly to become 
loose, the safety grounding spring will 
make contact with the housing and the 
magneto will cease to operate. In the 
event that there are two magnetos per 
engine—as jis common practice—the en- 
gine will not stop but will continue to run 
on one magneto and set of spark plugs, 
losing about 50 rpm. while doing so. 
The wearing surface of the cam should 
be carefully checked all over for brown- 
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Fig. 4. Method of removing dust cover ofter radio shield has been taken off. Distributor 
block is removed by taking off nut below flange on each side. Insert (top right) shows 
method used in removing wire. 
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Fig. 5. Arrow indicates position of red 


Fig. 6. Method of changing timing by re- 
moving and turning splined sleeve. {See 
diagrams in Fig. 7.) 


Fig. 7. Diagram shows effect of moving splined sleeve one internal tooth at a time. 


dot on cam when No. 1 cylinder is in 
firing position. 


Note reiation of top tooth space to vertical center line. 
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Fig. 8. Where magneto is bolted to flat base, 
rubber coupling takes place of splined sleeve 
for timing. 


ish marks, which indicate that lack of 
lubrication is wearing the fiber on the 
follower lever (Fig. 2). If this condition 
is indicated, remove the magneto and 
send it in for repair. Never try to lubri- 
cate the cam yourself. It is not an ex- 
ternally oiled job. Oil works outwards 
through a small passage in the cam, and 
external application of oil is not only use- 
less but is begging for trouble (Fig. 3). 

Examine the surface of the breaker 
points for pitting. A small amount of 
pitting is not considered harmful and has 
no measurable effect on either the effici- 
ency of the magneto or the running of the 
engine, but large pitted surfaces are a sign 
of approaching trouble and the magneto 
should be replaced with another immedi- 
ately. The cause of this pitting is not 
always easy to find by examination, and 
the maintenance mechanic should always 
send the unit to the repair department 
rather than attempt to do anything to it 
himself. Breaker points should never be 
resurfaced in the field, for accuracy in 
this operation can only be obtained by 
using special machinery. It is a job for 
the repair shop. 

These three things should be remem- 
bered at all times: (1) Never shift the 
breaker plate, for this upsets the internal 
timing of the magneto and reduces its 
efficiency ; (2) never try to lubricate the 
cam, for this is not only impossible with- 
out dismantling of the magneto, but 
it tends to clog the small oil hole leading 
from the oil reservoir inside the shaft; 
and (3) never attempt to resurface the 


-contact points except in a repair shop 


where a special contact point dressing tool 
is available. 


Removal of Magneto 


This is a simple piece of work if the 
operations are performed in this correct 
order: (1) Remove ground switch cable. 
If magneto is to be stored or shipped, 
plug ‘hole with slightly greasy rag or 
oiled paper. Surgical or electricians’ 
friction tape may be placed over the open- 
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ing. (2) Next remove curved dust 


cover which is screwed down over the top ° 


of magneto behind distributor block 
(Fig. 4). Replace screws and washers in 
correct holes. (3) Remove distributor 
block by unscrewing retaining nuts under 
each side. Replace nuts on same studs 
to protect threads. (4) Disconnect mag- 
neto by removing cap screws or nuts 
which fasten it to engine. Replace cap 
screws or nuts and discard safety wire. 
(5) Remove radio shield, which connects 
magneto to harness shielding. (6) using 
long screwdriver, slack back cable pierc- 
ing screw which retains booster cable 
and pull cable out of block. (7) unless 
engine is in dustproof and protected lo- 
cation, cover face to which magneto was 
fastened, to prevent dust from entering. 
Wrap magneto for same purpose, using 
type of wrapping suited to conditions. 
If magneto is to be shipped or there is 
possibility of rough handling—such as on 
long distance truck transportating—wrap 
securely in oiled paper and fasten down 
in strong box. 


Magneto Installation 


When installing a magneto, make sure 
that number on cam is the same as on 
the one just removed. If this information 
is not available, check the number on cam 
of other magneto on same engine. If 
numbers are not the same, magneto is for 
different type of engine. 

Since another magneto of the same type 
as the one being installed has recently 
been removed, both the distributor block 
and radio shield will still be attached 
to the harness. Before attaching the 
magneto, remove breaker cover and turn 
shaft forward until red dot on cam 
(No. 1 lobe) is approaching fiber follower 
block (Fig. 5). Engine should be turned 
until piston of No. 1 cylinder is exactly 
in firing position. 

Hold magneto so that cam cannot turn, 
then bring two halves of magneto coup- 
ling together in an attempt to engage 
them. Magneto should be held in such 
a position that there is room in flange 
slots for movement in both directions. 
If couplings will not engage without rock- 
ing magneto too far to one side, turn 
magneto shaft until breaker cam has 
made one complete turn and red dot is 





Fig. 9. Arrow shows position of red dot on cam 
when timing magneto internally. 





back in same position as formerly. This 
will have moved coupling so that teeth 
are in slightly different relative position, 
where they may be engaged. In case 
even this is not sufficient, remove the 
sleeve coupling, turn one tooth (spline), 
and make another attempt to couple te 
parts (Fig. 6). As can be seen from tie 
diagram, (Fig. 7), eventually a position 
will be found where the coupling will 
mate. Where magneto is mounted on a 
base instead of a flange, a differential 
rubber coupling is used, having more 
teeth on one side than the other, which 
allows similar adjustments to be made. 

After the above steps have been com- 
pleted satisfactorily, fasten the magneto 
in place, using the nuts and washers on 
their original studs or the cap screws in 
the same holes as they formerly occupied. 
Do not tighten so closely that it will not 
be possible to move magneto slightly for 
adjustments. 

Distributor block, dust cover, radio 
shield, and breaker cover are now re- 
placed, following which switch and 
booster cables are connected. Make sure 
that booster piercing screw is sufficiently 
withdrawn to permit the cable to reach 
to bottom of hole before screw is turned 
down to hold cable, otherwise the con- 
nection will not be good. Take the same 
precautions regarding switch cable as 
were mentioned under maintenance in- 
spection for the same part. The magneto 
is now ready for internal timing and tim- 
ing to engine, after which the two mag- 
netos must be tested for synchronization. 


Internal Timing 


With magneto switch off, turn pro- 
peller steadily in direction of regular ro- 
tation to remove any backlash there may 
be in the gears. This turning must not 
be jerky or its purpose will not be effected. 
Keep on turning until red dot on cam is 
close to edge of fiber follower block 
(Fig. 9). 

Connect one clip of timing light to 
elbow of short circuit spring, being care- 
ful that clip does not make contact with 
any other parts, because this would short 
circuit the light, which then would not 
indicate the condition of the . ignition 
circuit. Now connect other light clip to 
stud on housing (Fig. 10). This should 
be done with switch still in off position. 

Now turn switch on. Jar propeller 
slightly in same direction as before, re- 
membering that the engine may start 
at any time if propeller is turned through 
any distance. Moving propeller a very 
small amount at a time, watch timing 
light until it indicates points are opening. 
Then place a straight-edge across the 
flats of timing collar, as shown by Fig. 
11. Two small notches will be noticed 
in edge of housing. These are timing 
marks and the straightedge, when laid 
across the flats of timing collar, should 
either line up with these marks or be 
not more than 1/32 in. from them. 

If straightedge and timing marks do 
not line up, turn off switch and rock pro- 
peller backward slightly and then for- 
ward until marks almost line up with 
straightedge. Switch om and jar propeller 
in normal direction until timing lig!t in- 
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jjcates points are just opening. This 
rocking of the propeller backward and 
then forward is to make sure that there 
;; no backlash in the gears. However, 
this should be done with switch off, for 
obvious reasons. 

After straightedge and timing marks 
ine up, breaker points should be adjusted 
ntil timing light indicates that they are 
yening. Points are adjusted by a slight 
loosening of the fillister head screw 
(Fig. |) which holds the bracket, fol- 
lowed by a turning of the eccentric stud 
which is placed between it and side of 
housing. Remember that this eccentric 
stud only moves (does not fasten) the 
bracket, which should be secured by 
tightening the fillister head screw after 
timing light shows that points are cor- 
rectly adjusted. 
















Timing to Engine 


In timing to engine, first turn switch 
of. Then turn propeller until No. 1 pis- 
ton is almost in firing position. (The en- 
gine manufacturer gives exact instructions 
regarding this part of the work. 

Connect up timing light as before. Turn 
switch on, remembering previous warn- 
ing that engine may start if propeller is 
turned far enough to operate breaker 
points. (Since engine has just been 
turned to bring No. 1 cylinder into firing 
position, the cylinder is probably full of 
explosive mixture.) Jar propeller slightly 
until piston is exactly in firing position. 
If magneto is correctly timed to engine, 
timing light should indicate this condition. 
If lights show that timing does not check, 
loosen magneto fastening nuts and rock 
magneto slightly until light shows that 
points open correctly. Moving magneto 
in direction of cam rotation will make 
timing later; in opposite direction it will 
cause it to be earlier. 

When satisfied that everything is cor- 
rect, tighten all nuts and re-check tim- 
ing to make sure nothing has been moved 
in the process. Then secure nuts with 
new safety wire. 




















Synchronization 


Last step consists in checking the two 
magnetos for synchronization—firing at 
the same instant. But unless the other 
magneto has recently been checked for in- 
ternal timing, make this test first of all, 
as outlined earlier in this article. 

With timing light connected to both 
magnetos, if both lights indicate breaks 
at the same instant, with No. 1 piston 
in firing position, the magnetos are syn- 
chronized. If the second magneto is shown 
to be ahead or behind the one just in- 
stalled, it should be moved slightly by 
loosening the flange nuts and rocking in 
flange slots until lights indicate it is in 
correct position. Remember that rocking 
4 Magneto with switch on has the same 
eflect as turning the propeller as far 
a danger of starting the engine is con- 
cerned, so move the magneto slowly, a 
very small distance at a time. When the 
second magneto is as close as possible in 
ts correct position, tighten and lock-wire 
the nuts which hold it and check again, 
both for internal timing and for syn- 
chronization with the other magneto. 
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Fig. 10. When connecting timing light, care 
should be taken not fo short circuit upper (live) 
wire against any grounded parts. 


Timing 
collar 


Fig. 11. Straightedge is laid across flats of 
timing collar. If internal timing is correct, edge 
should line up within 1/32 in. with timing marks 
on outside of breaker housing. 
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Bending machine, open (left) and closed (right). 
Detail shows work after completion of operation. 


Walter F. Wellington, of same Northrop 
department, inventor of crimping device. 


Ralph Froelich, of Northrop's sheet mete! 
department, and his bending machine. 

















Crimping machine open (left) and after crimping is com- 
pleted (right). Details depict method of using device. 


TWO METALWORK UNITS 
DO WORK OF TWENTY 


T NoRTHROP, Ralph Froelich and 
Walter F. Wellington, of the sheet 
metal department, have, respec- 
tively, invented the two devices shown 
here, the result being a 1,000 percent in- 
crease in production of metal straps used 
for tank and bottle installation. Both 
devices won WPB awards. 
‘Forming requires each strap to be 
given a loop at the end. When these 
loops were formerly bent on the brake, 
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results were inaccurate and only about 
20 parts per hour were possible. 

Froelich’s device, which raised output 
by ten times, consists of a block with 
stops, locking clamp, and swinging arbor, 
the ends of which are shaped to form 
two sizes of loops. 

In operation, material is placed with 
end flush with the edge of block. The 
arbor is clamped over material, which 4s 
then bent over, forming loop. 


Each loop strap was required to be as- 
sembled with a magnesium block inside 
the loop. Corners of the loop were 
crimped down to hold the block. This 
operation was formerly performed by 
peening, the output being about 12 units 
per hour, whereas with Wellington’s’ m2 
chine 120 per hour has been regular out 
put. Materials are placed in the ‘od, 
handle is raised, crimping the edges a” 
the job is completed. 
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PORTABLE PRESSURE TANK 
AIDS PRE-OILING 


UCH OF THE UNNECESSARY WEAR 
Mee takes place in aircraft en- 

gines occurs in the few minutes 
between. the moment when the engine 
is first started and the time when full 
oi] pressure and temperature have been 
reached. Even though the engine speed 
is held down to a minimum and dilution 
is used to insure circulation of the oil, 
conditions are not conducive to improve- 
ments in lubrication unless the tempera- 
ture of the oil is raised before it is in- 
troduced into the cold bearings. 

Various devices have been placed on 
the market for this purpose and most 
of them do their work well; but in nearly 
every case, outside connections are re- 
quired for either electricity or compressed 
air, which restricts their use to the area 
of the field where this service is obtain- 
able. 

At the 24th Subdepot, Love Field, Dal- 
las, Tex., Chester B. Weidner, assistant 
superintendent, has designed a portable 
unit (shown here) intended to afford as 
many as possible of the advantages of 
the standard units, but without the neces- 
sity for retaining electrical or pneumatic 
counections while in use. 

Being built of such scrap material as 
was on hand, first cost was reduced to 
labor and welding gas. Since extreme 
accuracy is not a necessity, a new pres- 
sure gage is not required with the unit. 

Construction is heavy, the body. of 
tank being cast-iron soil pipe of 8 in. 
dia. and about 6 ft. long with heavy plate 
ends welded in place. The flue or heater 
well is a smaller piece of 3 in. soil pipe. 
Chassis was made by welding together 
such lengths of old angle as chanced to 
be in the scrap pile. 

Fittings consist of filler made from an 
oil drum cap and a valve—used before, 
but oil tight. Hose had to be good to 
prevent oil loss from leakage. 

Method of using is quite simple but 
very effective. The tank i. filled about 
three quarters full of engine oil. Oil is 
heated by directing blowtorch flame into 
heater well at end of tank. When oil is 
thoroughly heated, air pressure up to 
about 100 psi. is blown into the tank. 

Unit is then disconnected and wheeled 
out to engine. Hose line valve is opened 
until solid flow of oil shows that all air 
has been eliminated. Hose is then im- 
mediately connected to engine, which is 
turned by starter while pressure on oil 
forces it into bearings and entire system. 

uring this process, ignition must be off. 

en strong flow of oil comes from 
‘gine sump drain, starter is switched 
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off and hose is disconnected. The engine 
should be started immediately after in- 
stallating sump plug. 

Those who use the unit say that it 
has the following advantages over those 
previously used at the field: It is not 


only portable but is also light enough for 
one man to haul around. It may be pres- 
surized and heated in hangar and then 
used at any point on the field. Having 
no motor, pump, or moving parts, it can- 
not become deranged. 





Engine connection 
Std. pipe fitting 


Of Filler 
opening 


Air valve, tire 
tube type 


Torch well, 
to heatoil 


Direct flarne 
enters here 


Hose fo engine 


Air pressure 
gage ,0-150 Ib. 
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Propeller Blade Rack 


e TWA uses this rack for safe and con- 
venient handling of prop blades during 
shop overhaul. As soon as blades are 
ground, they are placed on these racks 
and marked with number of propeller 
assembly. 














Brake Drum Grinding Machine 







@ The brake drum grinding machine, 
as illustrated (right), has been con- 
structed from experience of the per- 
sonnel assigned to the brake and wheel 
department of TWA. The unit is so 
constructed that double cuts can be 
made on the wheel, which provides 
faster operation and more true brake 
drums. The unit is provided with the 
necessary equipment to furnish a steady 
flow of oil and water solution on each 
grinding wheel. This therefore elim- 
inates all dust or dirt that would cause 
wear on the machined ways of the 
grinder as well as reduce the dust in 
the air breathed by the operator. In 
this manner the entire machine is dust 
free and the operator can very readily 
observe the work being accomplished. 
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Handy Depth Gage 


® Northrop Leadman Ray Steele’s depth gage 
is made of a length of hinge wire, a Micarta 
block, and a set screw. Wire, passed through 
a hole in block, may be set with screw. One 
end is bent at a right angle. Wire is inserted 
into hole to be measured, then right-angled 
catch is brought to bear against surface of 
opposite end. Set screw is then set down on 
wire and dimension is held. With dimension 
taken, wire is disengaged and withdrawn from 
hole. A pocket rule is then applied to dimension 
and measurement taken. 







































Simple Bending Jig Saves Time 


® Robert G. Huffman, of Northrop’s 
sheet metal shop, invented this jig 
which saves 90 percent of the time 
formerly spent on this operation. 
Previously the parts shown required a 
combination of machine power roll and 
hand work for completion but by using 
this Masonite jig the entire operation 
can be performed by hand in one-tenth 
the time formerly required. Sufficient 
allowance is made for spring-back so 
that the piece is completed in one bend- 
ing operation. 

























Round Stock "Mike" 


® General Electric found that both 
time and accuracy were lost in measurt- 
ing round bar stock with standard mi- 
crometers. To obviate this, attach- 
ment shown was fastened in place of 
anvil, with result that stock centered 
itself in micrometer and measurements 
were made more quickly and with im 
proved accuracy. 
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Northrop Improves 
Cable Tester 
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® Formerly eyebolts were used for attaching control cables to 
proof testing machine. Now, by using split collets, 45 min. 
in each hour are saved. These simple and inexpensive collets 
made from bar stock save their cost in first day’s work. Con- 
struction and action are illustrated in accompanying two 
sketches and photo. 
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Aeroproducts Buffing Device Saves Machines 


© This buffing or grinding machine ible shaft and provided with suction 
takes place of lathes in shaping shanks blower for dust, it forms a self-con- 
of propeller blades. Operated by flex- tained polishing unit. 











Continental Air Lines 
Grinding-Dust Remover 











¢ The dust problem in propeller grind- 
ing has been overcome by Continental 
by means of a suction fan drawing ai! 
across grinding bench into an opening 
directly in front of blade being worked 
on. Suction is regulated by raising of 
lowering sliding vertical door behind 
blade. Fan action is strong enough 10 
remove all dust from bench beneath 
work. 
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Aileron Synchronizing Jig 


@ Pan American Airways uses this 
jig, instead of old “guess and try” 
method, for synchronizing ailerons. 
Jig (illustrated here in photo and 
sketch) is put on gearbox, arm is 
locked on quadrant, and gear box 
screws are set and adjusted, this oper- 
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ation being repeated on all four gear 
boxes, making synchronization certain. 
This jig, which saves as many as 200 
man-hours each time it is used, was 
developed by Frank Taubl, chief of 
control shop, Pan American Airways, 
LaGuardia Field, N.Y.C. 
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Directional flow of goods between America and Europe can be 
expected to be fairly even, as indicated on map. 
America and Africa, South America, and Orient, outbound flow of 





But between 





goods will undoubtedly be heavier, with adverse effect on fon-mile 
rates. Author Kinzel suggests commodity rates to help increase load 
factors on return trips and thus reduce over-all rate structure, 


LOOKING AHEAD 
TO AIR CARGO MARKETS 


PART | 


By ROBERT K. KINZEL 


Commodity transport business won't "come in over the transom" — 
airlines must offer high-caliber sales and service to overcome cost 
differentials as well as to counteract directional flow of goods. 





overdrawn and highly imaginative 

claims about cargo to be carried by 
air reached their peak. It was claimed that 
rusting rails would, with the defunct 
steamship, stand as a symbol of a past age 
while thousands of planes whizzed over- 
head with everything from a pin to an 
anchor. 

This picture begged for “debunkers,” 
hence a group of people connected with 
the airlines and those doing air express 
work started a flow of articles which has 
not only debunked air cargo but has also 
taught the average reading public that 
steamer freight rates average considerably 
less than Ic. per ton-mile whereas present- 
day air express rates are close to 80c. a 
ton-mile. 

The public now knows that gasoline 


J= ABOUT A YEAR AGO, the number of 
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costs are high and, although operating 
costs will probably be reduced a great 
deal with newer types of equipment, there 
is nevertheless no early prospect of rates 
approximating those of steamers or rail- 
roads. The public likewise knows that the 
cargo plane of today carries a few tons of 
payload whereas a fair-sized steamer 
cargo is measured in thousands of tons. 

Having made all this part of the public 
consciousness in one year, it would seem 
that the “debunkers” have done a pretty 
good job of education. 

But although a great deal of effort was 
spent in tearing down illusions and the 
balance sheet shows a lot of basic informa- 
tion has been distributed, there has as 
yet been very little positive constructive 
information on what the airlines can ex- 
pect to get as cargo and—what is more im- 


portant—what they will have to do to get 
it. 

With the groundwork thus laid for a 
intelligent consideration of the future of 
air cargo, we can now approach a rela 
tively new group of questions to broaden 
the base of discussion and to lead to a bet- 
ter understanding of what must be done 
to prepare for the task ahead. What rates 
can we reasonably expect?. . . What type 
of cargo will we carry at these rates?... 
Will we have planes exclusively for cat- 
go? ... And last, but perhaps most im- 
portant of all, what must be done to get 
the business thus made available? _ 

First, the probable rate per ton-mile 
must be estimated before we can attempt 
to decide any of the other questions. The 
general consensus among airmen is that 
with newer types of equipment 2nd cot 
siderably increased volume, cargo rates 
can be brought dowito about 2(c. a tom 
mile. It is hoped that technological i 
provements, reduced overhead percentage 
throrgh larger volume, and greater ¢fi- 
ciency will tend to further reduce the ratt 
toward 10c. a ton-mile, 

This in itself will be no small feat. It 
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would represent a radical reduction from 
present rates. It means that the 80c. a ton- 
mile rate has to be cut in half, again cut 
in half—then cut in half a third time be- 
iore we reach the 10c. level. Cutting the 
cost of an article in half would be consid- 
ered quite an accomplishment in any other 
feld, but bear in mind that it has to be 
done three times, each time starting from 
a lower base before we reach the figure 
noted. Nevertheless, and-at the risk of 


being oversanguine, airmen think it can 


be done. 

Having established the rough limits of 
the ton-mile rates, we can turn to the type 
—or types—of cargo which we may expect 
to move by air at these rates. Comparing 
them with those of other forms of trans- 
portation, we can only conclude that such 
rates warrant commercially only the car- 
riage of express or emergency cargo. 

The basic raw materials of the world, 
moving at rates well under Ic. per ton- 
mile, are out of the question for air. Even 
a number of relatively high priced com- 
modities will not move by air unless there 
is a definite need for speed. The auto- 
mobile manufacturer will not send parts to 
an assembly plant by air when he can 
schedule regular daily or other frequent 
arrivals by less expensive, though slower, 
surface transportation. However, if cer- 
tain parts are needed to maintain the flow 
of production, even if these parts in them- 







| Real volume air-cargo business—where shipments like this 2,750-pounder | 
| will become commonplace—will depend on markedly lower rates which, 

in turn, will depend on combination of operating efficiencies and 
' sound long-range selling job by airline operators. 
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selves -have little value, the manufacturer 
thinking in terms of payrolls and produc- 
tion will not hesitate to make use of the 
alr, 

Geography and the economic develop- 
ment of the particular country will have an 
important influence on what is to be car- 
ried by air. Herein the United States. 
commercial cargo as carried before the 
war will continue in ever greater volume 
and, as the air rates approach those of 


~ express by rail or truck, the inroads made 


into these types of business will reach 
serious proportions, 

While much surface express business is 
short haul—being moved from origin to 
destination overnight—the total rail ex- 
press business before the war amounted to 
about $200,000,000, besides truck express. 
Going after a big slice of such a market is 
a sizable goal to shoot at. We can, in addi- 
tion, expect an ever-increasing market in 
individual and personal shipments which 
will take to the air when rates come down 


toward those of the fastest means of sur- “ 


face transportation. New markets will be 
created by air cargo to be added to the 
already-impressive total. 

The Latin American market, although 
very different from the domestic U. S. 
picture, is nevertheless clearly definable. 
Air cargo shows every indication of be- 
coming to Latin America what surface 
express is to the United States, the various 


(PAA photo.) 


positive and negative factors just about 
balancing each other. The countries south 
of us have a population only about 10 per- 
cent less than ours, but the per capita pur- 
chasing power is much lower. 

These countries today are served largely 
by steamer at relatively low rates. To 
counterbalance this there is no equivalent 
to our surface express system. In fact, 
their rail system amounts to only a frac- 
tion of ours, and all-weather roads do ‘not 
compare to our highway system of over 
25 yr. ago. The airplane will be able to 
reach all parts of Latin America in a few 
days, just as our surface express system 
does here and, although the difference be- 
tween air rates and surface rates will be 
greater than in this country, the time sav- 
ing will also be relatively greater. 

Our estimate of the future of air cargo 
in Latin America can also be guided by 
actual experience. Current rates to such 
nearby countries as Cuba and Mexico 
average under 30c, a pound because of the 
short distances flown, and we know the 
types and volume of commodities flown to 
these places. As rates come down it will 
be possible to reach the countries in Cen- 
tral America, the other West Indies, and 
Colombia and Venezuela at the 30c. rate. 
Comparing the purchasing power and the 
imports of these countries with those of 
Cuba and Mexico, we can get a very good 


(Turn to page 251) 











Long, arduous hours of study precede cadet bombardier's first flight, for he must not only learn 
bombing technique but must also gain working knowledge of such diverse subjects as 


avigation. 
practice bombs. (USAAC photo.) 


Here a cadet checks with his instructor before starting first flight with 


ibardiers 


There's much more in precision bombing than just born 
ability. It takes many ground hours in Link-type trainers, 
plus considerable air time on both "dud" and live bomb 
“runs, before cadets get the high-score knack. 


ACK IN May oF 1943, when rem- 
B nants of Rommel’s Afrika Korps 

were trying desperately to cross the 
Mediterranean following the fall of Tunis 
and Bizerte, one of their chief hazards was 
Allied bombing by skilled American and 
British airmen. 

The aim of these men was deadly as 
any fleet-footed son of Benito or Adolf 
will tell you. And Tokyo’s Tojo prob- 
ably thought the same thing after Doo- 
little’s. raid. 

But the bombardiers weren’t born with 
that.consummate skill. The important fact 
is that it was, developed. Herein lies 
one of the truly ‘great stories of this war. 
Let’s take a look into this story—the 
saga of “what makes the Japanazis run.” 

Tt began back:is¥ 1923. in New York 
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when 42-yr.-old Carl L. Norden, a native 
of Holland, began developing a bomb- 
sight which later was to make his name 
known throughout the world. During 
the next 12 yrs., Norden, with the assist- 
ance of Theodore H. Barth, worked out 
the principles of his sighting mechanism. 
By 1935 it was in production and ready 
for our “bombing specialists. And so, 
around this instrument of destruction 
U. S. Army Air Forces officers built a 
vast system. for training thousands of 
finished bombardiers yearly for the na- 
tion’s. combat air forces. 

Typical of these is the AAF Training 
Command’s huge bombardiering school 
at Victorville, Calif., a> station of the 
Army Air Forces West Coast Training 
Center. Here, from dawn till: dusk and 
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often far into the night, slim, twin-mo- 
tored Beech AT-11’s purr over hot 
California dessert sands carrying cadets 
on training missions similar to the real 
ones they’ll be taking part in later on. 

During the 85 hr. actual flying time 
which these men get, they send their 100- 
lb. “bombs” (loaded with sand and a 
2\%4-lb. spotting charge of powder) down 
on simulated enemy targets nearly 100 
times. 

Time after time, during the early stages 
of their training, they miss their mark, 
But skill comes with practice. These men 
get that practice, and before they near 
the end of their course they are scoring 
far more hits then misses. 

Back of these 85 exciting hours in the 
air lie some 460 grueling, less thrilling 
but equally important hours of ground 
school instruction—instruction which is 
equalled nowhere else in the world today. 
Cadets learn the basic theory of bombing 
and of the bomb sight, become familiar 
with all accessories connected with it, 
memorize the bombing procedure and 
master the subject of aircraft identifica- 
tion. They learn to work problems in 
mathematics, aerodynamics, physics, and 
avigation with amazing speed and accu- 
racy. 

They even study maps and aerial photo- 
graphs of enemy targets, such as Berlin, 
Tokyo, and the Ruhr. Avigation is also 
emphasized in the curricula—against the 
time when bombardiers may have to take 
over avigation duties as well as their 
own. 

To get practice in bombing technique 
without leaving the ground, students 
operate the bombardier’s equivalent of 
the pilot’s Link trainer, a chair mounted 
12 ft. up on a motorized platform. The 
system is as effective as it is simple. The 
tubular’ skeleton-like legs of the chair 
ride a concrete floor on rubber tires 
while the bombardier adjusts his sight in 
accordance with the movements of an 
electrically-operated “bug”. on wheels 
below. 

Scurrying about on the floor;.the “bug” 
has the same relative movement to the 
trainer as that of an enemy battleship to 
a U. S. bombing plane. When the cadet 
releases his “bombs”, hits are registered 
automatically on the tiny target’s top. 

It’s in the “chair” that the fledgling 
bombardiers first get the feel of the 
sight, much as the Link gives a pilot 
the feel of blind flying. They lose the 
beginner’s timidity and begin to gain 
confidence in themselves. Slowly, the 
actual operation of the sight becomes 
mechanical, giving more time for clear 
thinking and calculation. After 1! hr. 
the “chair”, and still yet to fly, the men 
get their first check. Some are eliminated 
at this stage, but not many. Those who 
do “go out” usually lack the all-important 
depth perception, something over which 
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"Bombs away” from formation of Beech AT-11's of Army Air Forces made from altitudes as low as 50 ft. up to levels where oxygen equip- 
Training Command bombardiers' school. Runs with practice bombs are ment and heavy flying suits are needed 


they have no control. Instructors, noting 
men having difficulty with some phase of 
the operation of the sight, can usually 
straighten them out with a few pertinent 
suggestions and criticisms. 

After 20 hr. of this “hangar” bombing, 
the future bombardiers have their first 
ride in a plane—a “dry run” with no 
bombs in the bay. Perched up in the 
nose of the plane in the bombardier’s 
“greenhouse” they get the thrill of watch- 
ing the floor-like earth below them unroll 
for miles around. Sitting beside them, 
the instructors check closely their manip- 
ulation of the sights as the target is 
approached. 

Satisfied that their students are ready 
for actual aiming practice, instructors 
next call for runs over the target with 
sand-powder “bombs” aboard. It is 
with these that the cadets begin perfect- 
ing their aim. Finally, they’re ready for 
the real thing, the nearest real thing to 
combat—practice runs with 100-lb. dem- 
dlition bombs, with employment of the 
evasive tactics required under actual 
combat conditions. From there on out 
it's a matter of practice—and more prac- 
tice. 

It’s a busy life for these “Hell From 
Heaven” men—so busy, in fact, that 
they have to keep on the “ball” about 18 
hr. out of every 24. During the ad- 
vanced stages of their training they may 
fly as many as three missions in a 24-hr. 
period, with little time for rest or relax- 
ation between missions. Besides carrying 
out a rigorous physical training schedule 
which calls for an hour of exercise daily, 
they have half a dozen or more other 
formations to stand each day. In addi- 
ton, they must find time to eat, shave, 
shine their shoes, keep their barracks as 
clean and.. spotless as a New England 


(Turn to page 277) 
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Student bombardier in-greenhouse" of training plane gets his “tool kit'"—the always-guarded 
bombsight. - During 85 hr. of actual flying time, following 10 hr. of “hangar bombing, student 
makes many night flights, bombing objectives under all conditions. (USAAC photo.) 
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Armstrong Whitworth Albemarle twin-engine mid-wing craft origi- wood combination with plywood covering. Note similarity, above, fe 

nally designed in 1939 for bomber-reconnaissance work, is being in appearance of center portion of fuselage to that of Bristol Beau- ft 
delivered as glider-tow and observation plane, production hold-ups _ fort, with Boulton Paul four-gun power turret mounted at aft end of 

and tactical changes have precluded its first-intended use. Fuselage cabin. Albemarle's top speed is listed as better than 250 mph. * 

is built largely of steel tubing, plywood-covered, and wings are steel- Engines are 1,560-hp. Hercules XI plants. » 

fr 


Armstrong Whitworth “Albemarle” : 
Reconnaissance Bomber 


Following series of production difficulties, 1939-design craft joins 
RAF ranks with new observation, transport, and glider-tow duties. 


Armor plating is set ahead of the front 
spar as a folding door between the front 
and center fuselage sections. Flooring 
over the bomb bay—located under the 





ESIGNED for large-scale subcon- 
D tracting and extensive use of wood 
and steel, the Armstrong Whit- 

worth Albemarle twin engine midwing 
reconnaissance-bomber is, after many 
production schedule delays, being deliv- 
ered to the RAF. mt 
While originally designed in 1939 as 
a medium bomber, the hold-up in produc- 
tion, coupled with tactical changes, have 
changed this model’s status so that the 





Series II craft now being delivered are 
generally used for observation, glider tow, 
or transport duties. 

Fuselage is designed for construction 
in three parts (front, center, and aft) the 
first two being attached, respectively, 


* to front and rear wing spars. Framework 


of the front section is of stainless steel, 
with the other two utilizing high tensile 
steel. Covering, of unstressed plywood, 
attaches to spruce formers. 


This ground view of Armstrong Whitworth Albemarle clearly shows tricycle landing gear and 
reveals glassed-in observation section at aft end of fuselage under stabilizer. Many planes 
of this type are being delivered with glider tow attachment, which is installed just below 
transparent section. (British Combine photo.) Right: Three-view silhouettes. 
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spars and ‘extending fore and aft—is 
of sheet alloy for additional armor. 

In profile, the bombardier’s compart- 
ment bears considerable resemblance to 
that of the American-built North Amer- 
ican B-25 Mitchell. Normally, the Albe- 
marle crew includes-but one pilot (seated 
on the left side of the cabin above and 
behind the bombardier), but an extra con- 
trol column is carried for use by a 


“cé*pilot, who would use a folding seat 





ae: 
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mounted in the right side of the cabin. 
Radio operator-navigator’s compartment 
is immediately aft of the pilot’s seat. A 
four-gun Boulton Paul power turret with 
a 360-deg. arc is set atop the fuselage— 
somewhat like the mounting in the Bristol 
* Beaufort—just aft of the wing trailing 
edge. -The extreme aft end of the fusel- 
age under the stabilizer and elevators is 
glassed in for observation work, with the 
glider tow attachment (when installed) 
set just below the transparent portion. 

The wing is built in three main por- 
tions: Center section, extending through 
the fuselage to the engine mounts, and 
two outer panels. Center section main 
spar is built up of four square-section 
steel booms and attachment to the fuselage 
is through eight pins, four on each of the 
fore and aft faces, to the front and center 
fuselage sections. Aft of the rear spar 
are detachable sections built up of spruce 
and plywood ribs for most of the length 
and, to carry flap hinge loads, steel tube 
ribs. Hydraulically operated three-posi- 
tion flaps are built up of tubular steel 
spars, spruce and plywood ribs, and ply- 
wood covering. 

Outer wing panels have two spars, built 
up of sptuce booms reinforced by light 
alloy inserts and plywood webs. Plan 
bracing comes from steel tubes attached 
‘to the spars through steel channel gussets. 
Normal ribs are of conventional construc- 
tion—spruce booms and plywood webs. 
Ribs which carry aileron hinges are spruce 
and plywood, reinforced by steel channels 
‘between-spars, and square steel tubing 
with gusseted joints aft of the rear spar. 
Ailerons are of construction similar to 
that used for the flaps. 

Stabilizer is of all wood construction, 
the two spars consisting of spruce booms 
and plywood web. It is attached to the 
fuselage by two bolts on the front spar 
and two adjustable links on the rear 
spar. Elevators are plywood covered, 
with the trim tab set in the port side 
and the balance tab on the starboard. 

Twin fins and rudders are rounded off, 
somewhat like those of the Lockheed 
Hudson and Ventura, and like those on 
these planes, they are set-in approximately 
18 in. from the tips. Both are similar in 
construction to the stabilizer, except that 
the rudders employ single tubular steel 
spars. 

Power plant consists of two 1,560-hp. 
Bristol Hercules XI two-row 14-cyl. air- 
cooled radials, spinning three-bladed full- 
feathering deHavilland propellers of 14 
ft. 6 in. dia. Delivered as “power 
eggs,” the engines are bolted to the wing 
at four points, the load being distributed 
through two tubular steel ribs at the 
outboard end of the wing center section. 

Hydraulically operated landing gear is 





Specifications & Performance Data 


SDM c's é'e:0 TR ag Cen ET EN 77 ft 
LOMMM s dg... ibe a gkt we bees 59 ft. 11 in 
IGM c's ean Zea de oa cee 15 ft. 7 in. 
Witter. dics 285 vee wt 803.5 sq. ft. 
SrCMMEEE Sousa’, eds cane occ ca 22,600 Ib. 
ME MN Ss ona os mee cody cae 250 mph. 


Power. .two 1,560-hp. Bristol Hercules X1 
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tricycle type, Lockheed-built, with both 
nose and main wheels retracting back— 
the nose wheel up into the fuselage be- 
neath the bombardier’s compartment and 





the main wheels into’ the engine nacelles, 
where they are partially enclosed by light 
alloy metal fairing. Accompanying box 
tabulates data on craft. 





"Tony’ Is 


ECENTLY revealed to be in action in 
Pacific theater, Jap’s new liquid 
cooled inline-engine fighter dubbed “Tony” 
(see three-view) is reported to be Nip’s 
version of German-designed Messer- 
schmitt Me-109. At first it was thought 
these planes were German-built craft sold 
or loaned to Japs, but latest reports indi- 
cate Nipponese have followed their usual 
custom of adapting a basic design to their 
own producton facilities. Engine is re- 
ported to be quite similar to Mercedes- 
Benz DB-601 engine which powers 
Me-109. Like airframe, it is believed 
Japs are building these power plants with 
certain of their own modifications of this 
German design. Combat pilots report 
that “Tony” is formidable, being fast 
and highly maneuverable, but like other 
Jap craft it is not as heavily armed as 
are American planes. Accompanying 
silhouettes, first published in February 


Nips’ 109 








AVIATION, are said by those who have 
seen “Tony” to be an accurate repre- 
sentation of this latest enemy fighter. 





RAF’s Newest Power Plant 


First picture released on Napier Sabre 24-cyl. "H"-section engin@swhich powers Britain's 
Hawker Typhoon fighter-bomber. Twin crankshafts, between rows of horizontally-opposed banks 





of six cylinders, each are geared together to drive single four-blade propeller. No details 
on specifications or performance have been released, but engine is reported to develop 


approximately 2,000 hp. 
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Do Every Drilling Job 722Zcz 


wit SKILSAW DRILLS! 


Planning for 2 
after the War 
¢ skilsaw 
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pr for peace 
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Photos from 
DOUGLAS AIRCRAFT 
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@ On every operation from skin drilling 
to frame drilling and reaming, SKILSAW DRILLS 
help get ’em up in the air sooner... keep ’em fly- 
ing. They do every job faster, better, easier. 

SKILSAW DRILLS are so light, so compact, 
so perfectly balanced they make round-the-clock 

drilling easy, even for women workers. 
Yet every SKILSAW DRILL packs the 
extra punch and power that means peak 
performance at lower cost. Every 
SKILSAW DRILL is better built, with 
100% anti-friction bearings through- 
out, 100% overload switch, die cast 
aluminum alloy body .. . the finest of materials 
and workmanship in every detail. Ask your dis- 
tributor to demonstrate SKILSAW DRILLS today! 


SKILSAW, INC. 
5057 Elston Avenue, Chicago 30, Illinois 


Sales and Service Branches in Ali 
Principal Cities 


ees MAKE AMERICAS HANDS MORE PRODUCTIVE =a: 
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VEST POCKET TRAINER 


This compact instrument unit, designed and 
built by Flight Instructor Earl H. Gertje at 
Southwest Airways Falcon Field, duplicates in 
miniature a Stearman. trainer instrument 
panel. Featured are small stick and rudder 
which, geared to instruments, simulate opera- 
tion of actual plane via dial readings. Device 
is used primarily to teach cadets to hold 
compass course correctly by use of opposite 
rudder for deviation from required heading. 


Along the Apron 


¢ Breaking a two-year silence, the AAF’s 
Training Command has released data 
showing that 100,799 pilots, 20,086 bomb- 
ardiers, 18,805 avigators, 107,218 aerial 
flexible gunners, and 555,891 ground and 
air combat crew technicians were gradu- 
ated from its nationwide network of 
schools between Jan. 1, 1939 and Nov. 30, 
1943. Included in the 100,799 pilots are 
3,491 glider pilots, 2,348 liaison pilots, 
and 444 women pilots. 


® More and more American colleges and 
universities are offering aeronautical engi- 
neering and administrative courses. 
Among recent announcements of study 
programs: Consolidated Vultee is estab- 
lishing a fellowship-scholarship at Poly- 
technic Institute of Brooklyn under which 
junior students nominated by the Insti- 
tute will spend from three months to a 
year at one of Convair’s eleven divisions, 
receiving base pay during this indoctrina- 
tion period before returning to complete 
studies with full tuition paid. . ... The Col- 
lege of Applied Science at Syracuse Uni- 
versity announces a new and enlarged 
aeronautical engineering curriculum and 
14 new courses. Added work in the re- 
search field is also planned... . . Dallas 
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College of Southern Methodist is offering 
a new course in air transportation con- 
ducted by E. H. Pickering. 


@ Peacetime use for aerial photos: Soil 
and drainage characteristics can be deter- 
mined, by trained soil engineers, from 
aerial photographs, according to methods 
developed by Fred Grieme, chief of the 
CAA airport development section. The 
method has been used successfully on 25 
CAA airport construction jobs, Grieme 


’ reports, one of them alone saving some 


$150,000. Air pictures supplement, rather 
than replace, actual soil tests, he points 
out, cautioning that the method cannot 
be expected to “do everything.” 


On Patrol 


@ Penn-Central Airlines has opened a 
transition flight school at Woodrum Field, 
Roanoke, Va., to train pilots for the Naval 
Air Transport Service. This is the second 
such school, the other being operated by 
American at Ft. Worth. . .. Also helping 
to build NATS, which now operates over 
50,000 mi. of global airlines, is United, 
which has opened a mechanics’ training 
unit at its flight training center at Oak- 
land, Calif. 


@ Assignment to CAP of liaison planes 
by Army Air Forces has raised anew the 
rumors that CAP is a flight training or- 








ganization. It’s tough, but members must 
continue to insist these reports are still 
idle rumors, for policy in this respect has 
remained unchanged. Even though air 
cadet recruits are given rides in the “L” 
jobs, they receive no training; the direc- 
tives turning the planes over to CAP 
were specific in saving “no” on the sub- 
ject of this point. 


@ It’s not all work, even though it renders 
a service. In Texas, CAP members helped 
ranchers by hunting wolves and coyotes 
from the air. “Some fun” and good hunting 
were reported. 


WTS Grads Get Licenses 
Without Added Exams 


Elementary and secondary pilot training 
graduates in the War Training Service 
courses will be granted private pilot cer- 
tificates without additional flight or writ- 
ten examinations, CAA Administrator 
Chas. I. Stanton announces. 

WTS students who have taken cross 
country and Link instrument courses and 
who have logged 160 hr. flying time will 
be granted commercial pilot certificates 
without written or flight exams, he states. 

Directly affected are over 4,000 men 
who were in training as instructors when 
WTS work was curtailed by the Army 
Air Forces because no more instructors 
were needed. 


FLEDGLING DUNKER 


“Dilbert Dunker,” used at Corpus Christi, Tex., Naval Air Training Center to teach flying 
cadets technique of leaving aircraft atter forced water landings. Dropped from crane, air- 
craft section promptly sinks so that fully clothed flying cadets learn knack of getting out and 


inflating and boarding rubber lift raft. 
on how to do things wrong. (Acme phofo.) 





"Dilbert" is mythical Navy cadet perennially cited 
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Have you explored the possibilities of inspecting castings 
in mass production—of looking inside of every casting, at 
rates as high as 800 per hour? 


You can do exactly that with the KELEKET Combination 
Fluoroscopic and Radiographic Unit. Production is faster 
—inspection is closer—and you don’t have to destroy any 
casting to inspect ail. 


You can inspect either fluoroscopically or radiographic- 
ally with this combination unit. Fluoroscopy has the advan- 
tage of greater economy, as it eliminates all film, chemical 
and processing costs. And its sensitivity exceeds 5%. The 
radiographic method gives you a permanent record and 
may be used for inspecting large, heavy parts which do not 
lend themselves to the fluoroscopic method. 


KELEKET offices are situated in 64 cities. Phone the office 


nearest you—or write direct to Covington for full details ug 


on this high-speed, KELEKET X-ray inspection unit. 





ost 


KELLEY-KOETT @a, 


2401 WEST FOURTH ST., COVINGTON, KY. 





ST 


> MFG.COMPANY 





MO NEER CREATORS OF QUALITY X-RAY EQUIPMENT SINCE 1 80t 
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Review of Patents 





By A. HARRY CROWELL, Registered Patent Lawyer 


more interesting recent patents on 

aviation developments granted by 
the U. S. Patent Office. Mr. Crowell will 
gladly furnish readers with free infor- 
mation on approximate cost and pro- 
cedure in applying for patents and trade- 
mark registration. Address inquiries 
to him, care Aviation, 330 W. 42nd St, 
New York City (18). Printed copies of 
any of patents listed are obtainable at a 
cost of 10c. each, directly from U. S. 
Patent Office, Washington. 


FF ies in are digests of some of the 


Improved Airframe Fabric is pre-doped 
an sufficiently. supple to permit most 
satisfactory tailoring. It is so formu- 
lated that it shrinks upon application and 
drying of additional dope. Advantages 
of this improved fabric are accomplished 
by coating, either water-wet or dry, with 
a water-in-oil emulsion of a cellulose 
derivative solution having a very low 
ratio of softener to film forming mate- 
rial.—2,336,266, filed Mar. 27, 1942, pat- 
ented Dec. 7, 1948, R. L. Lester, assignor 
to E. I. duPont de Nemours & Co. 


New Fabric-Making Process is disclosed 
as method of wetting the fabric with 
water, applying a water-insoluble cellu- 
lose derivative coating composition con- 
taining a volatile solvent for the cellulose 
derivative, and evaporating the solvent at 
a rate greater than the evaporation of 
the water in the fabric. This precipitates 
the cellulose derivative and renders the 
coating discontinuous—2,336,267, filed 
Mar. 27, 1942, patented Dec. 7, 1948, R. L. 
Lester, assignor to E. I. duPont de 
Nemours & Co. 


Shockproof Parachute Harness. In this 
development, resilient members of the 
harness are utilized to reduce the shock 
upon the jumper when the parachute 
first opens. To accomplish this, rubber, 
or other resilient material, is incorporated 
in a portion of the lift webs.—2,386,312, 
filed Aug. 18, 1940, patented Dec. 7, 
1943, J. H. Strong. 


Tail Wheel Development. Embodying im- 
proved shimmy dampening apparatus for 
aircraft tail units, this patent calls for a 
structure of the oscillatory hydraulic 
type so connected with the tail wheel or 
its supporting structure that the wheel 
may caster infinitely, full 360 deg. in 
either direction, about a spindle axis. The 
oscillating element of the hydraulic damp- 
ening structure oscillates through a les- 
ser angle, usually below 180 deg. The 
dampening structure is adjusted so that 
during taxiing or ground maneuvering of 
the plane there will be little or no 
appreciable dampening, but whenever 
there is a tendency of the wheel to 
shimmy with short and rapid movement, 
dampening resistence will be set up.— 
2,336,567, filed July 28, 1941, patented 
ec. 14, 1948, E. L. Potter and B. 3 
Gonnor, assignors to Hondaille-Hershey 
Dp. 


Aircraft Spark oe This invention, re- 
latins to a plug of the “shielded” type, 
includes various features to prevent the 
high tension current, normally used, from 
interfering with the operation of adjacent 
tadio and like sensitive devices. Incor- 
ented are both a high resistance oscil- 
tion suppressor and shielding means 
associated with the plug and with the 
supply conductor leading to the central 
insulated plug electrode.—2,336,569, filed 
Oct. 13, 1941, patented Dec. 14, 1948, H. 

tae, assignor to General Motors 


Shielded Spark Plug. This second patent 

concerned with a stronger threading 
structure and with operation at a lower 
temperature. Less heating is secured by 
Providing a short, direct, and continuous 
metallic path for the flow of heat from 
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the inner end of the spark plug to the 
jacketed head of the engine (into an in- 
ternally threaded opening of which the 
plug is screwed) and to the coolin 
liquid within the jacket.—2,336,570, file 
Nov. 27, 1941, patented Dec. 14, 1943, 
= Rabezzana, assignor to General Motors 
orp. 


New Air-Cooling System for aircraft en- 
gines sets up flow of cooling air in one 
direction over the heads of the engine 
cylinders, then reverses direction of flow 
over the cylinder-barrels so that the cold 
entering-air is directed immediately upon 
the hottest parts of the cylinders and is 
not pre-heated by contact with any 
other part.—2,336,601, filed Jan. 14, 1942, 
patented Dec. 14, 1943, A.H.R. Fedden 
and F. M. Thomas, assignors to The 
Bristol Aeroplane Co., Ltd. 


Engine Gearing for Aircraft. One of the 
main purposes of this gearing is to pro- 
vide particularly favorable service condi- 
tions for engines of aircraft provided 
with a plurality of power plants and 
especially members for controlling the 
change of direction of rotation of the 
engines. The change-of-rotation control- 
ling members are actuated, upon stopping 
the engine, by very simple auxiliary 
means, in accordance with the altered 
direction of rotation of the crankshaft. 


Reversible intermediate members permit 
the driving means for the auxiliary appa- 
ratus to work constantly in one rec- 
tion.—2,336,631, filed Oct. 16, 1939, t- 
ented Dec. 14, 1948, O. Nubling and E, 
Wirthgen, vested in the Alien Property 
Custodian. 


Flight Control Coordinator. This is a 
student pilot “training cab” designed to 
rest on the ground, or any suitable floor. 
It is similar in form and appearance to 
the cockpit of a typical training plane. 
The usual arrangement of cable connec- 
tions between the hand and foot controls 
and the bank indicator is replaced by 
simple electrical equipment and controls 
for accomplishin the same results.— 
2,336,711, filed Ov. 10, 1941, patented 
Dec. 14, 1948, J. C. Barber. 


Airplane Exit Device. Designed for 
emergency use, this invention is rticu- 
larly applicable to high speed planes of 
pusher-type, or other craft where pro- 
pellers might interfere with safe egress 
during flight. Called for is incorporation 
in the plane of a special compartment 
which has an integral canopy hinged to 
the aircraft and normally forming a 
closure. Flyer occupies seat suspended 
from canopy and has means to permit 
entrance of an airstream into compart- 
ment to lift out canopy, thus safely eject- 
ing him from plane.—2,335,822, filed Nov. 
9, 1941, patented Nov. 30, 1948, H. L. 
Bowers, assignor to Bell Aircraft Corp. 
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Illustrated here is new aircraft landing 
gear design embodying special shock 
absorbers for arresting and dampening 
torsional shimmying tendencies in swivel- 
ing landing wheels. Provided is articu- 
lated torque link containing elements de- 
signed to reduce torsional oscillations 
while permitting normal swiveling action 
of wheel. Figs. 1 and 2 show front and 


side views, respectively, of part of canti- 
lever landing gear strut fitted with this 
combined torque arm and ener a 4 damp- 
ener, while Fig. 3 is sectional sketch of 
one of dampening elements employed in 
this landing ae! device.—2,336,203, filed 
Oct. 24, 1940, patented Dec. 7, 1943, 
E. R. Warner, assignor to Lockheed Air- 
craft Corp. 
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HE YOUNG LADY made wonderful 

progress learning to be a riveter, 
and when she drilled rivets out, the 
job was neat as could be. First day she 
went on the production line the foreman 
happened by just after she’d set half a 
dozen rivets. He was most enthusiastic 
—said he’d be right back with some of 
her fellow employees who should see 
what really good work looked like. Few 
minutes later he returned, only to find 
all the rivets neatly drilled out. To his 
amazed query she calmly replied, “Well 
that’s what we did all through school— 
rivet and drill, rivet and drill... . ” 


@ Couple of Air Force captains, with 
furlough orders in their pockets, were 
champing at the bit at Algiers, trying to 
get a plane ride back to the States. But 
it was no go; they didn’t have the right 
priorities. The sailor who had just made 
a normal 20-day crossing on a merchant 
ship was most cordial. “We've got plenty 
of room on this tub,” he said, “come on 


back with us.” “Swell,” shouted one of 
the pilots, “how many hours do you make 
it in?” 


@ The CAA administrator must believe 
there will be 500,000 civil airplanes 
around “by the end of the first postwar 
decade”—because he has stuck to that 
figure in all of his latest speeches and re- 
ports. It’s a nice round figure and cer- 
tainly far more optimistic than results of 
any careful studies we’ve seen. One 
thing we’d like to know, though, espe- 
cially after paying income taxes last 
month and making the estimate of our 
so-called “salary” for this year—just 
who’s going to buy those 500,000 ships, 
and just what are they going to use for 
money ? 


© Young fighter pilot friend of ours just 
got back from more than a year flying 
P-40’s in New Guinea. Like many fighter 
pilots, his hearing was just a touch less 
acute than it was before he put in several 


Maguire's been using a belly tank for years! 


—; 


hundred hours on combat missions. He 
says that out there, whenever a fighter 
pilot said, ‘“What?”, the  wiseacres 
cracked, “Oh, P-40 ears?” To which the 
fighter pilot immediately retorted, “Yes, 
thanks, I’ll have a beer.” Seemed to take 
care of situation in very little time. 


@ Title of one of the papers presented at 
a technical society meeting was Contri- 
bution to Nocturnal Instability by Ad- 
vection. Getting nocturnal instability by 
advection may be all right, but we'd just 
as soon stick to the old fashioned way— 
scotch and soda. 


@ Young aeronautical engineers cutting 
their eye teeth on warplanes may think 
some of the specifications they have to 
meet are, to put it mildly, a bit odd. But 
such-type specs are not new. Years ago, 
for example, a designer got a verbal order 
which at the same time laid down specs. 
Man wanted “the biggest blank-blank air- 
plane in the world, and the fuselage’s 
gotta be high enough for me to walk 
in—straight up—wearing a silk topper.” 
As we remember it, he had to accept a 
“design compromise” on the matter of 
the silk hat, but he did get an airplane 
designed to carry 32 passengers on 900 hp. 


Asked Goebbels of Goering: 
“How’re we faring? 
Those Allies (the sons!) 
Drop bombs by the tons, 
Even faster than I— 
Quite able to lie, 
Can shout o’er the air, 
With blasts and fanfare, 
‘Quiet, you dumkopfs, 
Bombs really ain’t there!’ ” 
Said Goering to Goebbels, 
His voice full of trebles: 
“Keep tellin’ ’em, Jo-Jo, 

Til Shicky says, ‘Ve go!’ 
—If you’re fast on your feet, 
I'll save a third seat— 
Me and him won't be 

Flugzeuging slow!” 


e“In an effort to conserve paper,” a 
recent government letter told us, one 
bureau “is attempting to limit its regular 
releases to short announcements or to 
news articles of fairly wide interest.” 
Then followed a hedge paragraph noting 
that “occasionally, however, we have 
available” etc., etc . . . concluding with 
a line that “the enclosed may be of 
interest to you.” Then followed ten sheets 
of the most beautiful, heavy, glossy paper 
you ever saw, giving excerpts from papers 
which had already been reported in tech- 
nical journals, Every one of these beauti- 
ful glossy sheets had printing on but one 
side. 

That’s one of the nicest things about 
some of these government bureaus—al- 
ways setting wonderful examples for 
industry to follow. 
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An POWER, mounted on vast, superior 
Engine Power, is a mighty convincing persuader. It spear- 
heads today’s great offensive and, tomorrow, will attain its 
true destiny by advancing the world’s commerce, freedom 
and enlightenment. Implementing that engine power are 


U. S. Super-Positive Piston Rings 


the choice of America’s Engineers — who have wrought the 
aircraft engine miracles which are giving the United Nations 
air supremacy. 

Painstakingly produced of the finest available materials, 
and critically selected,*in unyielding adherence to a. self- 
imposed set of rigid standards — above and beyond the indus- 
try’s specifications, U. S. Super-Positive Piston Rings are 
outstanding in their proved dependability — wresting all pos- 
sible power from America’s super fuels — producing that 

Power to Pe,suade and Preserve Peace. 





U.S. HAMMERED PISTON RING CO., INC. 


STIRLING, NEW JERSEY, U. S. A. 


Zs pa pine 


For. Victory .... Buy BONDS 


For Ring Conditions Favoring Peak Performance ....Use U.S. Super-Positive Piston Rings 
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JOURAMOLD ELECTRONIG METHOD | 
Yo OF POLYMERIZATION BONDS 
SPARS IN 20 MINUTES 


—ee ee eR TN 


a ao Lf 
Ordinary qluing method © LWW 


takes & hours 


Electronics Now Used in Making Aircraft Spars 


Fairchild’s Duramold engineers have 
Saad harnessed the electron to a new and ur- 
gent task—the manufacture of spars, backbones of 
our airplanes. 

Usual plywood techniques for joining thin layers 
of wood could not be applied in making heavy wooden 
aircraft components. New methods were needed and 
in a hurry. 

Fairchild engineers found the solution in elec- 
tronic energy, employing radio high frequency with 


an apparatus similar to that used by radio stations in 


sending out short wave broadcasts but designed spe- 


cifically for heating the plastic adhesives efficiently. 


Heat generation by radio frequency, coupled with 
the use of special plastic adhesives, now turns out 
better, stronger spars. Production time has been 
reduced from hours to minutes. The use of 
electronics has become standard procedure in ths 
phase of Fairchild’s Duramold process for buil- 
ing plywood structures—another instance of how 
Fairchild engineers apply “the touch of tomorrow 


in the planes of today.” 


BUY U. S. WAR BONDS AND STAMPS 


Fairchild Alircralt 


Division of Fairchild Engine & Airplane Corporati°n, 
Hagerstown, Maryland....Burlington, North Carolixa 


















fake this precision-shaped stain- Insert it in the tapped hole. Now you. 
have, in effect, put a long-wearing steel 


This unprotected tapped thread Lees 
less steel ‘‘Heli-Coil”’ ie 
Screw Thread Insert AND thread in an aluminum hole. 


in Aluminum will wear SUT 


rapidly may even strip 






















{ *‘Heli-Coil'’ Screw Thread Inserts provide a 
simple and inexpensive method of protect- 
& ing tapped threads in light metals and plas- 
tics against abrasion, stripping and seizing. 
Furnished in stainless steel or phosphor bronze, they 
an be installed quickly with hand or power tools. 


~ onan ea 
Heli-oit INSERTS SAVE 


TIME 5 WEIGHT 


Can be in- Weighs one- 
[stalled with =. fifth as much 
simple hand as the screw 
or power tools bushing of the 
in one-fourth same diam- 
the time re- eter. 

quired for solid 

screw bushings. 


SPACE 


Occupies less 
than half as 
much cross sec- 


anufacturers of aircraft engines and accessories 
se “Heli-Coil’’ Inserts in applications where solid 


















kcrew bushings were used previously. In fact, al- 
ost the entire output of this Company is used for 
wiation purposes today. These inserts are used 











nt only in original construction, but in salvage, re- 
placement and maintenance—in the factory and in 
the field. The fact that they meet the rigid require- 
ments of aircraft engine manufacturers indicates 
vide usefulness throughout industry after the war. 


METAL 






wire with no 
4 waste, requires 
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gineering irerature. permitting more as solid bushing 

latitude in de- mode from bar 


sign. stock. 








THE SCREW SYSTEM WITH THE 
ANTI-FRICTION THREAD LINING 





U.S. and Foreign Patents Issued and Pending 


PODULTS COMPANY, wc. 


e LONG ISLAND CITY,J,N.Y. 
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ACCUMULATOR UNLOADING CONSTANT DELIVERY POWER TURRET 
(YELLOW DoT) VALVE PUMPS UNIT 
(YELLOW DOT) 1000, 2000 and 3000 psi (YELLOW DOT) 
(YELLOW DOT) 








ESE VICKERS Hydraulic Units are 
ssa a ae a 
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PRESSURE REDUCING RELIEF VALVE SINGLE AND DOUBLE SEQUENCE VALVE 
VALVE (WHITE DOT) BRAKE VALVES (MECHANICALLY ACTUATED} 


(WHITE DOT) (WHITE DOT) (WHITE DOT) 


Early realization of the importance to the war effort that air- _ able, they will be incorporated in these units and request made 
craft hydraulic equipment comply with Winterization Speci- for Yellow Dot approval. 

fications of the Army Air Forces led to the extensive research , : : : : 

and testing that Vickers has done in this field. The cooperation Vickers is making every effort through its extensive research, 


of the Army and Navy services has had much to do with the engineering, manufacturing and testing facilities to assure 
success of this Vickers program early compliance of all other Vickers Aircraft Hydraulic Units 


with the Winterization Specifications. 
The Vickers Aircraft Hydraulic Units illustrated here have 
either Yellow Dot or White Dot marking, as indicated. The 







Yellow Dot signifies that the unit complies with Winterization VICKERS : 
Specifications of the Army Air Forces for operation between ICKERS Incorporated 

—65 deg. F. and 160 deg. F. The White Dot indicates tentative ' 1462 DAKMAN BLVD. + DETROIT 32, MII. 
approval of the unit: it is functionally satisfactory having ; ; 

proper mechanical fits (clearances checked with both maxi- Engineers avd Builders of 

mum and minimum tolerances at temperatures from —65 deg. Wil Hydraulic Equipment 

F. to 160 deg. F.) but does not have AN approved winterized Since 1921 






packings. Just as soon: as winterized packings become avail- 
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Rear view of Republic P-47 Thunderbolt fire- 
wall structure, showing forged members A 
and B designed to take concentrated loads 
from engine mount for distribution through 
fuselage longerons, which are built to fit into 


these members, as shown at G in sketch 
below. 


Upper portion of Thunderbolt fuselage from firewall A through pilot's cockpit B to point Cc, 
where aft section of fuselage is attached. Note how side of fuselage is built-up structure, cone 
sisting of longerons D and E and ribs, such as F. Note also forged member G (shown in detail 
in sketch above) for distributing concentrated loads from engine mount into fuselage structure. 
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“It's a Bonney wrench — one 
of the sweetest, smoothest- 
working tools in any man’s 





_— ana ag od 


“I know what you mean, Brother!” 


“We boys over here, working to keep 






















kit. It came with my Bonney set. And, man, Uncke Sam's equipment in fighting tm, 

am I glad I made that investment. With the repo cory toon, ced balanced 

big job we mechanics have to do today, a cue Sa Sk Ge 3 Beer ee , 
set of Bonney Tools is worth a million bucks Gut sanl wat ok bene lee ome 
in getting jobs out faster, and easier. itonmyia 
They’re built to take it, too!” | a J 
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e—: > oe ; : Underside view of Republic P-47 Thunderbolt 
- left wing, showing landing gear wheel well. 

Landing gear strut attaching unit fits into 

wing at A, immediately aft of No. 1 spar, B, 

strut itself retracting up into opening at C 

and wheel into well D. Rib E is built-up dural. 

Fuselage attachment fittings are at F and G. 








MLAtl 1th daag 


CS 


>> 
ta 
SSE 


wa SMES DNC Thunderbolt wing employs three spars, as 

. A shown below. No. 1, or leading edge spar 
(top) is built up milled extrusions and sheet 
stock. Forged fuselage fittings, seen at left, 
are bolted to spar. Similar construction is 
utilized for No. 2 spar (center). No. 3 spar 
(bottom) is built up of extrusions and stand- 
ard sheet, and it extends from inboard end 
to point near middle aileron hinge, where it 
butts on to aileron spar. 
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Burndy HYLUG Equivalents 
of New Aircraft Standards 
AN659 and NAS39 






















o— BURNDY 
Dash No. Catalog No. 








1.....YAV18-H6 
2.....YAV18-H 
3.....YAV14-HS 
YAV 14-H 4.....YAV14-H 
S5.....YAV10 
_ 6.....YAV10-T2 
7.....YAVSC-L 
8.....YAV8C-L2 
9.....YAV6C-L | | 
10.....YAV6C-L2 | | 
11.....YAV4C-L 
CY 0) 12.....YAV4C-L2 
13.....YAV2C-L1i | | 
a 14.....YAV2C-L 
15.....YAV1C-L1 


a 16.....YAV1IC-L 

o ) (3 17.....YAV2S-L1 
18s8.....YAV2S-L 

a 19 .....YAV26-L2 

YAV 25-1 20.....YAV26-L 

21.....YAV27-L : 

22.....YAV27-L1 : | 

23 .....YAV28-L 


- YAV28-L12 
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Propeller reduction 
gear drive 
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Cutaway of 1,600-hp. Bristol Hercules 14-cy/. sleeve-valve engine, re-drawn from Aircraft 
Production, showing major components of crankshaft assembly. Noteworthy are crankshaft. 
driven gear trains driving cranks attached to sleeve ball joints to impart reciprocating- 
rotating movement to sleeves. Cylinders have two exhaust ports in front and three intake 
ports at rear. Sleeves have four ports, one of which alternately uncovers a cylinder exhaust 
and intake port. 
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SPECIFY TRU-LOC€ TO MAKE SURE 


THAT YOU GET THE ORIGINAL SWAGED TERMINALS 





As the aircraft industry developed, American 
Chain & Cable Company, Inc., instituted a con- 
tinuous program designed to actually anticipate 
demands that would be created by advances in 
aircraft design. 

This program has already produced Center Pull 
Loop Fittings for secondary controls, Ball-Type 
Swaged Terminals and Ball with Strap Control 
Terminals—to mention but three of its concrete 
results. ; 

It was—and is—a definite part of the program 


to develop the so-called “standard”’ sleeve-type 
swaged terminals so that in dimensions, swag- 
ing qualities, final strength and finish they would 
always be right on the beam. These swaged 
terminals were originated and patented by the 
American Chain & Cable Company, Inc.—and 
it might be worthwhile to remember that when 
you specify TRU-LOC you get Swaged Terminals 
that represent the greatest experience in the 
industry with them. For complete data and illus- 
trated bulletin, address our Detroit office. 


AUTOMOTIVE AND AIRCRAFT DIVISION 


6-235 General Motors Building, Detroit 2 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
BRIDGEPORT, CONNECTICUT 


| 
, 













ESSENTIAL PRODUCTS. .. TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
\ HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire. 

__ READING-PRATT & CADY Valves, READING Electric Stee! Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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CLASSIFICATION... . . . . +. STEEL WELDING 
SUB-CLASSIFICATION . . . a NE STEELS 


NE 8630 for Welded Airframes 


4 : Reports by Materiel Center USAAF, Wright Field, Dayton, Ohio 















oa 


alloy steels has given following results with regard each fabricator should determine by experiment if 


[ators of alternates to standard structural for not substituting NE steel for similar standard types, 
to interchangeability. Although no reason appears his own welding procedures are entirely suitable. 


AMS Specifications Calling for Alternate Steels 





New Specifications And Steels Old Specifications And Steels 
AMS No. NE Steel No. AMS AISI 








6270 8613 6290 B 4615 
6272 8617 6292 B 4617 
6274 8620 6294 B 4620 
6280 8630 6370 A 4130 
6310 A 4635 

6320 8739 (8635*) 6330 A 3135 
6380 A 4137 

632. 8740 (8640*) 6312 A A640 
: 6315 A A640 

632 8740 (8640*) Fe popes 


* 6317 A 4640 
6327 8740 (8640*) 6337 3140 
6355 8630 6350 4130 
6357 8735 (8635*) 6352 A 4134 
6350 8630 6360 A 4130 
6535 8735 (8635*) 6365 4134 

















* Molybdenum range 5 points lower. 








Tests on NE 8630 Sheet and Plate, and Butt Welds Made Thereof 





Welding Tensile Properties Vickers Location of 





Thickness | \rothod Treatment Hardness Fracture 


Yield Ultimate | Elongation 






































0.036 in. | None None 58 ,400 82 ,000 20 170 
None Normalized 66 , 500 132 ,800 13. 239 
None Q. 1550°; d. 850° | 167,600 173,700 4. 390-481 
Arc As welded. | ........ 84,400 ee 6D eee Base metal 
Gas Aswelded | ......... 87,200 ERS. Pe cee Base metal 
None None 52,200 75,300 23: 
None Normalized 69 , 800 129 ,000 15. 
None Q. 1550°; d. 850° | 176,500 | 173,000 6. 
Are As welded | ........ 78,300 ibs “aes Base metal 
Are HO. <td BO, 2 ras 108 , 500 Mm > ib. Asses Base metal 
Gas As.welded | ........ 81,200 11 hee Base metal 
Gas (a) sae eee 104 , 600 i) ns eta Base metal 
0.25 None (b) 107 ,000 23 5 
(X-4130) (c) | None ‘(c) 109 ,000 23 
Arc (d) As welde® 1 ..0.04.; 107 , 200 See b “eeaens In weld 
(X-4130)(c) | Are (d) As welded. ios vosex: 93 , 300 ) ie eee (f) 
Gas (e) PG WAGEE® Ob s.. cece 104,500 4 + Feeds In weld 
= (X-4130) (c) | Gas (e) ASWEHMCR | neice nes 93 ,600 ae to! Cee, (f) 
” (a) Normalized at 1 ,650° F. and air cooled after welding. 
yS, (b) Normalized at 1,625” F., oil quenched from 1 ,550° F., drawn at 1, 300° F. - 
: (c) Linesinitalic represent X-4130 (AN-QQ- S-685); normalized at 1,675° F., oil quenched from 1,625° F., drawn at 1,200° F. 
be: (d) Heavily coated electrode used. 
ty a (e) Page ‘‘Hi-Tensile’’ rod used. 
(f) Annealed zone in plate. 
944 
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Tank men can't keep cool—but their oil must 


Yankee engineering 
skill licks another 
fough problem 


Quiside it’s 120°. Inside—well, how 
hot is a blast furnace? Your helmet is 
lead. Thesweat streamsdown your back. 

You’re taking real punishment. And 
so is your General Sherman. 

If anything can keep cool in this in- 
ferno, you’re glad it’s that big engine 
back there. A conked-out tank is meat 
for anti-tank guns! 

But her splendid motor roars on. 
You bless the lads who built each vital 
part. She’s the best! 


Special oil coolers for these tank 
motors that must perform under ex- 
treme conditions of temperature and 
terrain are among the more than 100 
war items being produced today by 
Borg-Warner companies. 


Many of these products are going 
to the fighting fronts in material 
produced by your industry. And, 
as in our peacetime work with you, 
our guiding principle in this war- 
time partnership is—‘“design it 
better—make it better.” 

This is the principle which we will 
carry forward into the post-war 


BORG-WARNER 


Peacetime makers of essential operating parts for the automotive, aviation, marineand farm implement industries 
and of Norge home appliances . . . these companies which form the Borg-Warner Corporation are today devoted exclusively to 
needs of war: BORG & BECK * BORG-WARNER INTERNATIONAL * BORG-WARNER SERVICE PARTS * CALUMET STEEL ¢ DETROIT GEAR AIRCRAFT PARTS 
INGERSOLL STEEL & DISC * LONG « MARBON « MARVEL-SCHEBLER CARBURETER « MCCULLOCH ENGINEERING * MECHANICS UNIVERSAL JOINT 
MORSE CHAIN ¢ NORGE *« NORGE MACHINE PRODUCTS « PESCO * ROCKFORD CLUTCH * SPRING DIVISION * WARNER AUTOMOTIVE PARTS * WARNER 6 


198 


world when your energies and 0 
will again be teamed to supply th 
tremendous accumulation of civilial 
needs. 


Partners with the Aviatiori in- 
dustry in peace and war, Borg: 
Warner supplies these and other 
essential parts... 


HYDRAULIC, VACUUM AND FUEL PUMPS REDUCTION 
AND PROPELLOR GEARS 
UNIVERSAL JOINTS CARBURETORS 
ENGINE PARTS OIL COOLERS 
AIRCRAFT CONTROL CHAINS 
AIRCRAFT CLUTCHES 
HELICOPTER TRANSMISSIONS 
POWER TURRETS 


ENGINEERING 


PROCUCTION 
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CLASSIFICATION . . . . . . . . STEEL WELDING 
SUB-CLASSIFICATION . . . ... . NE STEELS 











Properties of NE 8630 Seamless Steel Tubing Conforming to Specification AMS 6530 





1 in. x 0.036 1 in. x 0.062 





Condition Yield Ulti- Elon- | Vickers Ulti- Elon- | Vickers 


mate gation |Hardness mate gation | Hardness 








260 | 82,600 |114,000| 23.8 | 257 


As received 88 ,400 |120,500 19. 


—) 


Normalized at 1,650°F 60,000 |115,500 £7. 
Normalized at 1,700°F 54,600 |113,300 14. 
Normalized at 1,800°F..... ..| 50,500 | 97,600 20. 


280 63,400 |118,500 71% 276 
224 58,400 |105 ,400 23. 228 


oes) me) 


273 | 61,500 |114, 100 | 276 


Quench 1,550°F.; draw 1,100°F..|128 ,300 |132 ,400 13. 
Quench 1,550°F.; draw 900°F. ..|155,700 |158 ,800 8. 
Quench 1,550°F.; draw 700°F. ..!180,500 |186 ,500 5 


288 {126,400 |133,200 17. 302 
355 |160,200 |163 ,400 16.5 380 
432 1184,200 |196,400 8. 450 























ane 











Effect of Drawing After Normalizing 





: ° Drawn at 900° F., 
Normalized at 1650° F. | After Normalizing 


Tube Size C 





| 
Ultimate Elongation Ultimate | Elongation 





NE8630 Tested at Materiel Center 
¥ x 0.037 56 ,950* 111 ,600* 20* | 82 ,4207 100 ,6907 227 
1 x 0.063 60 ,4107 107 ,900+ 25+ 80 , 3007 100 , 5007 26+ 
2xO:25 60 ,550* 95 ,500* 43* 68 ,900* 93 ,150* 27* 


X-4130 Tested at National Tube Co. 
34 x 0.035 66 , 500 127 ,200 18 91,000 113 ,920 23 
34 x 0.035 76,000 117 ,600 17 88 , 500 112 ,600 15 

24% x0.25 69 , 200 103 ,000 36 75,700 104 , 200 37 

24%x0.25 63 ,460 94 , 580 43 63 , 380 95 ,040 42 

















* Average of two All stress-strain curves show a smooth All stress-strain curves show a definite 


ini curve of gradually increasing elongation break at yield, preceded by slight elongation 


determinations. 

















Tests on Welded Tubing (Materiel Center) 


























Heat Ultimate | Elongation > 
Rod Treated | Strength | in 2 In. Fracture 
ri ine 
Borg: 1 x 0.036 Low carbon Yes 168 ,000 1 ae Both sides of bead 
other Gas Low carbon No 113 ,000 6. In base metal 
Gas Low carbon Yes 173 ,500 2: In weld and base metal 
Gas High tensile No 111,000 Le In base metal 
DUCTION Gas High tensile Yes 192 ,500 2 Diagonal, through base metal 
EARS 1 x 0.065 Low carbon No 113 ,000 6 In base metal 
JURETORS ‘ Arc Low carbon Yes 176,000 rf Part in sound weld 
‘OOLERS Le High tensile No 109 ,000 8 In base metal 
HAINS P High tensile Yes 150 , 500 2 Through blowholes in weld 
fs Gas Low carbon No 113 ,500 8 In base metal 
: Gas Low carbon Yes 142 ,000 2. In sound weld 
SSIONS : Gas High tensile No 107 ,000 6 In base metal 
L Gas High tensile Yes 193 ,000 2 In base metal 
Arc Heavily coated aay 91,700 Sas In weld\ a few medium 
Arc Reverse polarity ES? 99 , 500 bala In weld blowholes 
rastries | : Gas Low carbon wba 81,300 ies In sound weld 
ae Gas High tensile rye 90 , 800 bye: In sound weld 
ely to (X-4130)*| Arc Heavily coated awd 109 ,100 Pag A few medium blowholes 
T PARTS : (X-4130)* | Gas High tensile meat 100 ,900 ae In sound weld 





L JOINT 


NER GE * See Footnote (c) second table, preceding page. 











i], 19 
yril, AVIATION, April, 1944 

















VIQUIPO 


25 BEAVER STREET, NEW YORK 4, N. Y.. 








SUBSIDIARY 


AVIOULPO 





SEND FOR CATALOG 
No. A-102 


AVIATION, April, 1944 





The AVIATION 








BLAINE STUBBLEFIELD, Washington 








HERB POWELL, New York 








a 





In Postwar; Congress 


Training craft offered .. . Seek type-certificate sim- 
plification . . . McCracken heads Civil Legislatio 
Committee . . . Wright Field wind tunnels readied | -acticable. 


War-improved Planes at Lower Prices Seen 


Likely to Extend CPT 


nil 


Airplane Technical Committee 
of the Aeronautical Chamber 
of Commerce. This is part of 
a movement throughout the 
\country for aviation to accept 
more responsibility and free 
itself of hampering govern- 





iment controls in so far as 
The Committee 


... Air traffic rules being revised . . . Surplus out-j/has set up an Airworthiness 


lets . . . GAC upheld 


Postwar promise is held out 
for private ana other civil 
pilots in the form of war-im- 
proved airplanes at lower 
prices, and there is expectation 
of new types later on which 
will not need airports. Manu- 
facturers look forward to an 
expanding but strongly com- 
petitive market in conventional 
planes, and they hope for real 
volume in later years when 
new types may in some degree 
replace cars. 

No one can precisely predict 
the attitude of returning war- 
trained pilots and crewmen 
toward personal airplanes. 
Many persons in the industry 
believe purchase of craft by 
military pilots will depend on 
whether they have good jobs. 
Air training schools, like all 
other war services, will take a 
setback, but it seems likely 
that Congress will respond to 
the desire of airplane produc- 
ers, schools, and a good share 
of the public, for continuation 
of an extensive civil pilot 
training program. 

At this writing Senate Bill 
432, extending the life of the 
CPT Act of 1939, is before 
Congress. This bill would 
merely assure continuation of 
the original prewar policy. 
What remains of CAA’s War 
Training Service would go on 
as long as Army and Navy 
want it, regardless of S 1432. 
War Training Service di- 
Vides into three parts: (1) 
Army Cadet air crew training, 
a 10-hr. course screening out 
pilot material for continued 
Air Force training and han- 
dling about 70,000 students a 
year; (2) Navy Cadet train- 
Ing, an elementary course of 
3 hr. with some individuals 
getting 50 hr. and a few taking 
instructor work, totaling about 
18,000 per year (Navy may end 
this project the last of June); 
3) The Enlisted Reserve Corps 
program, which had 4,167 stu- 
dents in training, involving 900 
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instructors. This phase of 
WTS, about 20 percent of the 
total, was stopped last Jan. 15. 
There is no indication as yet 
when the crew training pro- 
gram will be halted. 


Asks ATC Simplification 


Simplification of CAA-CAB’s 
airplane type certification sys- 
tem is recommended by the 


photos. It’s done with droppable 


P-51B “Mustang” which has been 
Nazis’ consternation with the aid of 








Requirements Committee (also 
see Manufacturing News) 
which will consist of repre- 
sentatives from each of 41 air- 
craft manufacturers, responsi- 
ble to their engineering man- 
agements. 

Every point will be taken up 
with CAA-CAB, which is en- 
tirely cooperative in the move. 
Of major interest to the man- 
ufacturers is analysis of data 
on the substantial overloads 
;which are being carried with 





WHY FIGHTERS GO FARTHER 


Reason back of reports detailing longer and longer range of American 
fighters in both European and Pacific theaters is evident in these new 


gas tanks. Top: Tank-fitted Chance 


Vought F4U-1 “Corsair” which has been running up an impressive score in 
the Solomons area in the hands of the Marines. 


Above: North American 
ranging deep into Germany to the 
its twin droppable tanks slung under 


the wings. (International News Photo.) 





Coming Up 


April 5-7: Society of Automotive 
Engineers National Aero- 
nautic Meeting, Hotel New 
Yorker, New York City. 


April 27: National 
craft Meeting; 
Aeronautical Sciences. T 


Air- 
of 


Light 
Institute 


Horace H. Rackham Edu 
cational Memorial, Detroit, 
Mich. 


April 28-30: Southwest Aircraft 
* Accessories Exposition. 
Mustang’ Airport, Dallas, 
Tex. 


October 5-7: Society of Automo- 
tive Engineers National Air- 
craft Engineering & Pro- 
duction Meeting, Engineer- 
ing Display. Hotel Bilt- 
more, Los Angeles, Calif. 


December 4-6: Society of Auto- 
motive Engineers National 
Air Cargo Meeting. Hotel 
Knickerbocker; Chicago, Ill. 





good safety records by trans- 
port planes in military service. 
Among other objectives is the 
establishment of a suitable 
aircraft category system, prop- 
erly dividing aircraft in groups 
according to their functions. 


Training Craft on Sale 


Curtailment of War Train- 
ing Service has released about 
1,000 training planes for sale to 
private purchasers. Defense 
Plant Corp. bought the planes, 
under an Administrative requi- 
sition order, and lent them to 
WTS contractors. Swelling the 
total of surplus planes is an- 
other 500 liaison and training 
type planes turned over to 
WTS by the Army. When 
WTS gets Army planes, it de- 
clares surplus an equivalent 
number of DPC planes. To 
put the airplanes back on the 
market it was necessary for 
WPB to nullify its “freeze” 
order, and OPA established a 
price ceiling. OPA permits gas 
rationing to non-war-con- 
nected private flying. 


McCracken JLC Head; 
Lea Bill Angle 


William Sy McCracken, 
former assistant secretary of 
Commerce for Air, was ap- 
pointed chairman of the Civil 
Aviation Joint Legislative 





Committee when that group 
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recently met for the second 
time. Represented are: Aero 
Chamber’s Personal Aircraft 
Dept.; Aviation Distributors & 
Manufacturers Assn.; Early 
Birds; the insurance group; 
National Aeronautic  Assn.; 
National Assn. of State Avia- 
tion Officials; and the Na- 
tional Aviation Trades Assn. 

There is a Lea Bill angle 
in the fact that the Committee 
is seeking to reach an agree- 
ment on Lea’s HR 3420, re- 
vising the civil air law. The 
group is on record as favoring 
legislation authorizing CAA to 
survey the need for small air- 
ports, strips, markers, etc.; for 
extension of the civil pilot 
training program to 1949; and 
against disposition of surplus 
war aircraft by a commission 
under CAB. 


Wright Tunnels Readied 


Two new wind tunnels near- 
ing completion at Wright 
Field, experimental center of 
the AAF’s Materiel Command 
are expected to provide much 
additional valuable data to the 
Army’s technical experts in the 
study of flight characteristics 
of new planes. 

Expected to be ready for 
operation in about a month is 
a 150-ft. tall vertical wind tun- 
nel, designed for testing free- 
flying models and parachutes 
in a windstream of 135 mph. 
The windstream is sucked up- 
ward through a 12-ft. dia. test 
chamber by a 1,200 hp. elec- 
tric motor which turns 16-ft. 
dia. fan blades at the top of 
the structure. After the air 
rises through the chamber it 
“overflows at the top like a 
fountain and passes downward 
through ducts to the bottom of 
the tower, where it is again 
drawn up through the test 
chamber. 

Besides giving the Army en- 
gineers a new means of testing 
all types of parachutes under 
controlled conditions, greatest 
advantage of the vertical tun- 
nel is expected to be in the 
study of flight characteristics 
of free-flying balsa-wood plane 
models, which are tossed into 
the tunnel to ride the stream 
of rising air. Equipped with 
flaps, ailerons, rudders, and 
elevators which can be mani- 
pulated through a remote con- 
trol magnetic device, the free- 
flying models can be put into 
virtually any maneuver at the 
will of the operator. 

Due for completion this 
summer is the second new 
wind tunnel, one with a 10-ft. 
dia. test chamber, built in 
more conventional horizontal 
fashion, but with an extremely 
unconventional wind tunnel 
speed — approximately the 
speed of sound, 765 mph. at 
sea level and higher at loftier 
altitudes. 

Col. Kemmer and his staff 
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BLACK AS THE ENEMY’S HEART 


Jet black Douglas P-70, night fighter version of the renowned .A-20 
“Havoc,” brings death out of the blackness of night to a fearful foe. 
Developed at request of Lt. Gen. George C. Kenney, Air Force Com- 
mander in Southwest Pacific, this night prowler carries four hard-hitting 
20-mm. cannon in ‘‘bathtub’’ shown in profile here in craft’s belly. 





expect the new high speed 
wind tunnel to make a major 
contribution in providing addi- 
tional knowledge about com- 
pressibility, that obstacle to 
increasing airplane speeds 
which is standing in the way 
of speeds much higher than 
500 mph. New principles of 
aircraft designing are needed 
to make the airstream flow 
smoothly past the plane at 
greater speeds, and the actual 
use of the higher speed air- 
stream in the new tunnel will 
aid greatly in developing these 
new designs. 


Revising Traffic Rules 


Private flying is coming out 
of the superman class and 
down to the common man via 
a drastic revision of air traffic 
rules by the CAB, states Chair- 
man L. Welch Pogue. The 
CAB has authorized its Safety 
Bureau to submit a complete 
revision of the Air Traffic 
Rules for public comment, as 
the first step in a program 
aimed to simplify Civil Air 
Regulations so that private 
flying will not be impeded. 

Final action on the regula- 
tions will be taken only after 
all suggestions and criticisms 
have been carefully considered. 
The date set for the return 
of comments was Mar. 15. The 
Board said it will hold public 
hearings if necessary. 


Surplus Outlets Sought 


AAF wishes to obtain out- 
lets for the disposition of sur- 
plus materials and equipment, 
according to the Redistribu- 
tion & Salvage Section, AAF 
Materiel Command. Raw and 
fabricated materials, standard 
parts, motors, hardware, fab- 
ric, precision tools, equipment, 





and other surplus stocks are 





being offered for sale, and 
companies interested are in- 
vited to address AAF Material 
Command, Midcentral Pro- 
curement District, 111 West 
Jackson Blvd., Chicago (4) 
Ill., attention Redistribution & 
Salvage Section. 


GAC Wage Rates Upheld 


General Aircraft Corp., As- 
toria, L. I., N. Y., announces 
that the Airframe Panel of the 
War Labor Board has unani- 
mously upheld the company’s 
wage rate structure as estab- 
lished under its job classifica- 
tion. The case was in con- 
nection with General’s union 
contract signed Dec. 22, 1943. 

The Panel also favorably de- 
cided a question with reference 
to merit increases. The deci- 
sion was made on issues raised 
by Local 106 UFWA CIO with 
the company. Recommenda- 
tions of the Airframe Panel 
were signed by Thomas L. 
Norton, Chairman; Charles R. 
Hook, Jr., Industry (dissenting 
with respect to merit in- 
creases); and Ed. Hall, Labor, 
CIO. ; 


American Buying AEA 


Agreement was documented 
Mar. 22 whereby American 


.Airlines will assume control of 


American Export Airlines. 

The figure was put at $3,- 
000,000. It is stated this money 
would be used for  inter- 
national-field expansion. 

CAB approval of the deal 
would end control of AEA by 
the steamship line, thus satis- 
fying the CAB ruling of last 
year. 

Both airlines are members 
of the group of 17 operators 
advocating the “free policy” 
in postwar international air 
transport. 





CALLING NAMES 


L. C. Goad, v.-p. and genera] 
manager of the Eastern Air. 
craft Div., General Motors, wag 
elected president of the Aircraf; 
War Production Council, Eas; 
Coast, succeeding Lawrence p. 
Bell, president, Bell Aircraft 
Cc. Vandeburg is genera) 
manager. 


American 
the 

Roger 
to ©, 


Airlines — announces 
following staff changes 
Williamson is named asst 
° M. Mosier, v.-p., and is 
assigned to the Washington 
office; David B. Shaughnessy jx 
made traffic manager, succeed. 
ing Marie Hadley now assigned 
to the New York pe: sonnel 
dept.; Andrew B. Burkhardt 
who has been with American jy 
Louisville and Cincinnati, sy. 
ceeds Shaughnessy in Louis. 
ville; Norman A. Pierson joins 
American as_ operations engi. 
neer. Paul Gibson Larie, for. 
merly asst. sec’y. and asst 
treas., is appointed to the newly 
created position of controller. 


Pennsylvania Central announces 
the following changes: E, 9, 
Miller is named traffic repre. 
sentative in Detroit; Walter , 
Hedrick, Jr., is appointed super- 
visor of food service; Stanley 
Kobe is appointed commiunica- 
tions supervisor; and Harold A, 
Olsen is named asst. to Vice. 
Pres. J. J. O’Donovan. 


William A. Patterson, UAL 
president, was elected a men- 
ber of Stewart-Warner’s board 
of directors. 


Philip G. Johnson, Boeing Air- 
craft president, was elected to 
the board of trustees of the 
Committee for Economic Deyel- 
opment. 


The Braniff Foundation, a non- 
profitable charitable organiza- 
tion, has been established by 
T. F. Braniff, president Branitf 
Airways, for the purpose of sup- 
porting religious, charitable, 
educational, scientific, and liter- 
ary undertakings. Officers and 
directors are: President, T. E. 
Braniff; v.-p., Bess Thurman 
Braniff; secy.-treas., Cc. G 
Adams; directors, Jeanne Bra- 
niff Terrell, Charles E. Beard, 
R. C. Shrader, and Hal G. Thur. 
man. 


Howard Welch, v.-p. Sperry 
Gyroscope, Gordon C. Sleeper, 
asst. to the president, Republic 
Aviation, Christopher deGroot, 
U. S. representative, Pan Amer- 
ican-Grace and Herbert J. Lyall, 
American Airlines, have been 
elected to the executive board, 
aviation section, New York 
Board of Trade, of which John 
F. Budd is chairman. 


Hugh R. Perry has been name 
general manager as well as vice- 
president of Waco Aircraft and 
Chauncey J. Lake is advertising 
and public relations director. 


A. Chester Beatty, Jr., of Lon- 
don, has been elected to the 
board of directors of Air Express 
International Agency. 


Dr. George W. Lewis, directo! 
of Aeronautical Research, 
NACA, was awarded an honor- 
ary doctor of engineering (e- 
gree of Illinois Institute of 
Technology. 


Raymond B. Collins, recently 
civilian chief of priorities and 
statistical control sections © 
Detroit Area, USAAF, was 
named manager of 
organized Aviation D' 
Automotive & Aviation 
Manufacturers, Inc. 


R. C. Colt is named contrat 
coordinator for Allison Div. %™ 
Charles A. Rheinstrom, Vv.) 
and traffic manager of eed 
can Airlines, is named cha 
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man of the aviation division in 
the Red Cross 1944 War Cam- 


paign. 


w. P. Hilliard was appointed 
general Manager of the radio 
division of Bendix Aviation 


Corp. 


Trans-Canada announces_ the 
following staff changes: J. H. 
Tudhope is operations manager, 
succeeding F. George who 
resigns; Herbert W. Seagrim, 
jormerly chief pilot, is appointed 
asst. supt. flight operation at 
Winnipeg; Ernest W. Wright is 
appointed fire marshal. 


urton M. Sharpe, service engi; 
= for Surface Combustions® 
at present in India supervisin 

aircraft heater installations. 


Kenneth L. Vore was appointed 
asst. to Harry Brashear, traffic 
manager of the Aeronautical 
Chamber of Commerce. 


Walter M. Henshel is appointed 
director of publicity and infor- 
mation for Braniff. 


c. H. Bennum is appointed 
asst. sales manager, Aircooled 
Motors. 


Paul F. Collins is elected presi- 
dent, Northeast Airlines, suc- 
ceeding Samuel J. Solomon, who 
was named chairman of the 
board. 


—E. E. Brush is appointed asst. 
to Ernest W. Schlieben, recently 
named v.-p., charge engineer- 
ing, for York Research, and 
Albert S. Ogden, former asst. 
chief engineer, is named chief 
of development and _ research. 
Anthony M. loppolo becomes 
project engineer. 


G. o Smith is named employ - 
ment manager of American Ex- 
port Airlines, and Arthur Cofod 
is now asst. cargo manager. 


Richard O. Person is named 
comptroller for the various Haw- 
thorne flying organizations. 


H. B. McKay, former  v.-p., 
charge of production, St. Louis 
Aircraft, joins Fairchild Air- 
craft's Burlington plant as asst. 
general manager. 


Consolidated Vultee’s Ft. Worth 
plant announces the following 
moves: William G. Wilson is 
named supt. of traffic; H. F. 
Hargrove, formerly Vultee Field 
factory supt., was appointed to 
handle special assignments at 
Ft. Worth; George J. Newman, 
manager of the division, left on 
an important foreign assign- 
ment for the corporation. 


H. C. Allington is appointed 
sales research engineer for 
Wickwire Spencer: Lt. Col. Cecil 
P, Young, USA Ret., is named 
executive v.-p. 


Wilbur L. Morrison, general 

Manager of the Mexican Avia- 

ton Co.' (PAA subsidiary) is 

hamed v.-p. of Pan American in 

7 of the Latin-American 
rision, 


J. W. Brown and Steven Mar- 
tino have been appointed chief 


pilot and senior pilot, respec- 
tively, on the military area air- 
line operated by Southwest Air- 
ways for the ATC. 


J. E. VAnson is named works 
manager at Menasco Mfg. 


Following the resignation of 
Capt. Gill Robb Wilson as presi- 
dent of the NAA and the ap- 
pointment of William Enyart as 


president for the unexpired 
term, the following changes 
were announced on the NAA 
magazine: William P. Mc- 
Cracken, Jr., William P. Red- 
ding, and Lowell H. Swenson 
will constitute the editorial 


board; S. Ralph Cohen, formerly 
associate editor, will be manag- 
ing editor; and Virginia Edwards 
joins the staff as an _ editorial 
assistant. Cecile Hamilton 
leaves to work with Capt. Wil- 
son. 


At Harvey Machine, James Ban- 
nister is named personnel mana- 
ger at the Los Angeles plant 
and Robert McGuire assumes 
the same position at the Long 
Beach plant. William R. Latta, 
director of pubiic relations, and 
Earl Wheeler, research engi- 
neer, joined the Los Angeles 
staff recently. 


John R. Wiley, formerly with 
the Oakland (Calif.) ‘‘Post- 
Inquirer,’”’ is the new editor of 
Menasco’s employee _ publica- 
tion. 


United Air Lines changes: O. D. 
“Don” Fuelscher is named area 
manager for air cargo depts.; 
W. H. Maxwell returns as sta- 
tion manager at LaGuardia 
Field; Charles A. Sluder, who 
filled in for him in New York, 
returns as station manager to 
Omaha. O. W. Brownlee, act- 
ing station manager at Omaha, 
is assigned to Toledo, and Cyril 
L. Palmer transfers from Toledo 
to Youngstown, succeeding Rolf 
Batzer, who is assigned to 
Toledo. R. E. Pfennig, on leave 
with the AAF, was promoted 
from major to lieutenant- 
colonel. Capt. Norval B. Rader, 
also on leave, now is command- 
ing officer of the headquarter 
squadron at the El Toro Marine 
Corps Station, Santa Ana, Calif., 
as well as_ station adjutant 
there. Gardner Cowles, Jr., 
president of “The Des Moines 
Register & Tribune,’’ was elected 
a director of UAL at a special 
meeting, succeeding Joseph P. 
Ripley, who recently resigned 
so that Harriman, Ripley & Co., 
with which he is associated, 
might handle UAL’s new financ- 
ing plan. 


TWA announces the follow- 
ing changes: H. W| Crowther, is 
appointed asst. system  supt.; 
V. A. Blackwell shifts to super- 
visor of overhaul; W. P. Dahnke 
to staff asst.; E. T. Huff super- 
visor of service; K. K. Kay 


foreman of maintenance service, 
and G. A. Putnam, transfers to 
as maintenance 


Burbank, Cal., 
foreman. 


flight. 


channel between two sandbars. 
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THE WASHINGTON 
WINDSOCK 


By BLAINE STUBBLEFIELD 





Air war in Washington has settled down to organized 
routine. Aviation officials of Army, Navy, WPB, Air- 
craft Councils, and other agencies have stayed put, 
gained experience and efficiency. There is very little 
inside bickering and jealousy. This goes for the whole 
war set-up. 


But the Capital and the government everywhere are 
swarming with complacent straw-bosses and incompe- 
tent employees who could be discharged by trainloads 
with no bad effect. Profligate waste is the rule—not 
the exception. Weak resistance against this orgy would 
turn into an uprising if it were not for the wartime 
notion that even dubious aids to victory are worth 
any price. 


The aviation “underground” is still striving for an 
Air Power Department in addition to the Army and 
Navy Departments. Some of these restless progressives 
want to combine the Army, Navy, and aviation into 
one defense organization with a new name, and they 
have good arguments. But so long as the existing set-up 
continues to win, their hope remains dim. 


Plans are maturing for completion of the basic air- 
port system of the country. Congress and the CAA 
will approve a program of fields which, added to 
those constructed for war, will accommodate trans- 
port operations and light plane flying for some time to 
come. Some types of personal planes will not need 
airports, and these types may finally constitute the 
bulk of aviation. 


A postwar unitin the AAF has gone almost unnoticed 
—a group working on plans as yet unannounced. Many 
persons believe that our air arms will seek to main- 
tain large forces after the war, that one of their aims 
will be the building up of military aviation in foreign 
countries, especially in Latin America. The AAF has 
been sending higher-ranking military attaches to 
South America recently. 


Some airline operators may be disappointed because 
Douglas feels obligation to deliver first postwar out- 
put of DC-4’s to the four lines that ordered them 
antebellum, but most bystanders think Douglas has 
the right approach. Not only domestic but foreign 
operators will be jostling for first deliveries of very 
efficient U. S. planes. Any foreigners supported by 
subsidies could offer temptingly high prices. No doubt 
Washington would step in here with its export license 
control. 


































QUICK, POPEYE, THE SPINACH! 


It all happened at night. Weather closed in while this 
big Martin PBM-3 ‘‘Mariner’” was out on operational 
The Navy pilot “felt” his fully loaded 24-ton 
patrol bomber down onto what he thought was the 
As bottom of hull 
Settled on surface, there was a slight dragging sensa- 
tion, and thinking he’d overshot channel and landed 
in shallow water beyond, pilot called for soundings. 


When reply came back, “Zero, zero, sir”, he realizec 
that instead of setting down on water, he’d landed on 
dry land! Only damage suffered was loss of a coat of 
paint on bottom. Not@even one rivet (see left hand 
photo) had popped. With Popeye strength, Navy re- 
pairmen hauled craft back into water, then after 
getting new bottom paint she was back on opera- 
tional duty, ‘quietly chuckling to herself’. 
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AMERICA AT WAR 


Aviation's Communique No. 28. 


Aiming to cut Japan off from 
all its, southern conquests, 
Navy has launched a drive 
from the South Pacific north- 
westerly toward the China 
coast. With 3,000,000 tons of 
Japanese shipping already 
sunk out of Nip’s estimated 
total of 8,000,000, Navy chiefs 
hope that further crippling of 
the Rising Sun supply lines 
can bring about collapse of the 
enemy’s amphibious empire. 
Swiftly growing strength of 
U. S. carrier forces in the Pa- 
cific is being -used with con- 
stantly greater effect in this 
direction. 

If bombing and invasion of 
Jap mainland are necessary, 
Gen. Claire Chennault, 14th 
Air Force Commander, says 
that necessary bases will be 
ready whenever the Navy 
beaches on China and that the 
14th will furnish tactical as- 
sistance for landings. Chen- 
nault’s job is made herculean 
by Jap blockade of China, 
which limits supply lines to air 
transport from India. This air 
route, however, is constantly 
being augmented with Curtiss 
C-46 Commandos and other 
new cargo craft, and Ledo road 


oO MUCH 





COOPERAT 


"During these times the industrial manager is in the position of @ tight rope 
walker, juggling balls with his hands, twirling hoops with his feet, balancing 
a pole on his nose and with unsympathetic busybodies jiggling the guy wires. 


to China is being pushed to 
completion with all possible 
speed. 

Although Japs still occupy 
Truk in the Carolines, Navy’s 
air arm operating from flat- 
tops has devitalized it as a 
major naval kase—in fact Jap 
fleet was reported to have left 
there. The Marianas, only 
1,200 mi. from Japan, have 
been brought under Allied at- 
tack, and only the Bonin Is- 
lands, less than 800 mi. out, 
remain between the Nip’s 
mainland and the U. S. Navy 
and our air forces. 

Becoming encountered more 
frequently by American air- 
men is Japan’s new Tony 
fighter (see page 181) with in- 
line liquid cooled engine and 
mounting a 37-mm. hub-firing 
cannon. Performance is very 
good, combat pilots report, and, 
while the craft makes a formid- 
able foe, it burns as well as 
any other Jap aircraft. 

Growth of Allied carrier 
force is indicated by reports 
that in this weapon we now 
outnumber the Nips by at least 
10 to 1; Allies could now 
mount a 1,000-plane mission in 
the Pacific. Two types of car- 
rier - borne fighters — the 
Grumman F6F Hellcat and 
Vought F4U Corsair—last year 
destroyed 884 Jap planes at a 
loss of 170 American craft. 
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Britain Made 90,000 Planes 
Since Start of War 


Revealing aircraft production figures for the first time, 
Britain gives its output, from beginning of war up to 


Jan. 1, 1944, as a total of 90,000 aircraft. 


month period, this amounts 
craft. 


Over the 52- 
to monthly average of 1,730 


In this same period, the U. S. made 159,804 planes, an 
average of 3,073 per month, or almost double that of 


Britain. 


Production Minister Lyttleton, who released figures, said 


Britain built 76 percent of its total, with the Common 
wealth contributing 6 percent and the U. S. supplyin 


the balance of 18 percent. 


period named was some 4,000 more than American oui 


put in ’43 (85,946). 


The British total in th 


1owi.u 


Prime Minister Churchill recently indicated that British 


and Russian production are 


roughly the same and that 


each is greater than that of Germany. 





Helicats went into action in 
September, Corsairs in Febru- 
ary of last year. 

In Europe, Allied air war 
entered entirely new phase, 
first when American fighter 
planes appeared over Berlin 
then when B-17’s and B-24’s, 
with P-51 and P-38 fighter 
cover, took over systematic 
daylight precision destruction 
of Germany’s first city. Be- 
sides meaning that almost no 
part of Nazidom is any longer 
safe from Allied air attack, it 
indicated quicker attrition of 
the Luftwaffe’s defensive 
fighter force. 

The German air force is los- 
ing so heavily, in two ways, 
that some air leaders hope it 
may become ineffectual by late 
summer. In the air, during 
one recent week, the American 
8th destroyed 439 Nazi planes, 
while the U. S. 15th, in Italy, 
accounted for 205, a tidy total 
of 644—a lot more than the 
Germans could build in that 
time. Some officials estimate 
that half the enemy’s fighter 
plant capacity has been para- 
lyzed, possibly reducing output 
to a figure well below 1,000 a 
month. 

Meanwhile, despite heavy 
losses in some of the larger 
attacks, American bomber 
losses on an over-all basis 
stand at 3.1 percent and fight- 
ers at 0.7 percent since the 8th 
first attacked Germany in Aug. 
1942. Both figures are far 
below prewar loss estimates. 

This has been one contribut- 
ing factor to heavier and 
heavier AAF armadas—flights 
of 1,000 Flying Fortresses and 
Liberators are common nowa- 
days, and reports indicate our 
forces are going out with 100 
percent fighter cover all the 
way. 

Prime Minister Churchill re- 
ported that the American air 
force now outnumbers the 
RAF, which is also continuing 
to grow so that the air war is 
being stepped up far beyond 
anything yet employed or 





imagined. 


Russia, too, is building bases 
and establishing bomber com- 
mands with one objective 
Germany. 

Despite really tremendous 
growth of Allied air power, no 
less an authority than Church- 
ill warns that the United Na- 
tions cannot count on writing 
Germany off this year—it may 
take well into next year, he 
Says. Things are going well 
but there’s still a lot of war 
ahead. 











Obituary 
Dr. Leo Hendrick Baekeland, 
inventor of bakelite, material 


credited with starting modern 
plastic industry. During World 
War I, he served on Naval Con- 
sulting Board and Nitrate Sup- 
ply Commission, and in 1917 
was chairman of National Re- 
search Council. In 1924 he was 
president of the American 
Chemical Society and also served 
as president of the American 
Institute of Chemical Engineers 
and American Electrochemical 
Society. 


Clinton Rhoades Peterkin, who 
at the age of 25 organized the 
Wright Aeronautical Syndicate 
in 1909. Once an office boy for 
J. P. Morgan & Co., Peterkin 
interested Wright brothers, then 
secured financial backing from 
Vanderbilt, Gould, Ryan, Bel- 
mont, and other interests, with 
$1,000,000 plans to set up a 
manufacturing plant in Dayton 
and an airport in Florida. Syn- 


dicate later was absorbed by 
Wright Aeronautical Corp. 

Clarence B. Coombs, avixtion 
pioneer who started as a pilot 
in 1909. Logging over 10,000 
hr., he set six world altitude 
records for multi-engine craft In 
1919-1921, won the New York- 
Toronto race in 1919 with a 
speed record of 139 mph., and 


took the Pultizer Cup at Omaha 
in 1922. Recently he had jeen 
consultant for New York WMC, 
prior to which he had been 
senior airport engineer for WPA 
in Albany. 


Ralph Dudley Carleton, 45, en- 
gineering manager of Curtiss, 
Wright St. Louis plant. | -V 
employee for 21 yr., “Dud” de; 
signed famed Curtiss “Falcon, 
as well as making many ee 


improvements to. aircrait 
sign. One-time manager of the 
old Curtiss Garden City plant 
he came to Louisville about 4 
year and a half ago from Buf- 
falo plant. 


AVIATION, April, 1944 














1 


ES 


us 
no 
h- 


ng 
ay 
he 
el] 
ar 


ial 
rm 


PIN A MEDAL 


ON Gflouroelf/ 


You get far more than just a smooth, black liquid 
concentrate when you use Dag colloidal graphite. 
A versatile group of valuable properties is also at 
your service. The most important of these properties 
are listed here. A color and a number is given to 


each for easy reference. 


In the typical applications below, trace the record 
of some of these properties. You can do this 
simply by matching the ribbon colors against the 


property chart. 
14 13 


1, 3, 14, 13, 15 
CITATION: “Die and 
punch life is increased 
and forgings having bet- 
ter finish are produced 
to closer tolerances with 
Dag colloidal graphite 
treated lubricants.” 


1, 2, 3, 14, 8 
CITATION: “Dag colloidal graphite is 
extensively used to impregnate asbestos 
packings for pumps handling chemicals 
and explosive fluids. It protects the pack- 
ing against chemical action and provides - 
safe, dry lubrication.” 


and pick out those properties which 


you can use. Then state your prob- 
lem to us and let our engineers give 





you the benefit of their experience. It is quite possible 
that they have already studied a parallel application. You'll 


2, 6, 14, 13 
CITATION: “Excellent 
electrical contact is ob- 
tained between copper 
oxide discs and adjacent 
metal electrodes in rec- 
tifiers when dry coat- 
ings of Dag colloidal 
graphite are used on 
the crystalline oxide 
surfaces.” 





pin A 
mena 


pin a medal on yourself for calling in Mr. Dag. 


Dag, Oildag, Aquadag, Glydag, Castordag and Prodag are registered trade marks 
of Acheson Colloids Corporation. Copr. 1944 by Acheson Colloids Corp. 
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ACHESON COLLOIDS CORPORATION 


PORT HURON, Beet GAN 
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Slippery —a Good 
Lubricant. 
Softer than talc 


Conducts 
Electricity - 


‘Absorbs, Radiates an 1 


5 
Maximum Purity 


6 


| Low Coefficient of 


7 
Particles Bear Like 
Electric Charges 


Insoluble in 


Black and 


10 
Gas Adsorbent 


Little Photoelectric 


12 
Miscible with 


Films Adhere 
Tenaciously and 


Microscopically 
Fine Particles. _ 


— 
An Excellent 





HOW DOES THE GAGEMAKER 


—_—_ 


HE MAKES 





Gages often must be accurate to within infinitesi- 
mal tolerance limits—a very few millionths of an inch. 
These “millionths” must be measured accurately. 


The Republic Gage Company and hundreds of 
other gagemakers know their gages are right 
because they use Sheffield Visual Gages for final 
inspection. This widespread use by gagemakers 
is testimonial proof of dependable, highly accu- 
rate performance of the Visual Gage. The respon- 
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Plug gages being checked to a tolerance of a few millionths of an inch at Republic oit. 


-sibility of integrity so imposed is appreciated by 


Sheffield and respectfully observed by the master 
craftsmen who make the instruments by which 
other types of gages are checked. 


DELIVERY WITHIN TWO WEEKS can be made of 
your Visual Gage requirements for production 
and gage inspection. Six amplifications, 500, 1000, 
2000, 5000, 10,000 and 20,000 to one. Wire or 
write for quotation. 
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THE SHEFFIELD CORPORATION 
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Aviation Manufacturing 





—— 


February Production: Record 350 Planes 
Per Day for 8,760 Total; Weight Up 4 Percent 


Bomber man-hours slashed 


Plant construction 


gaged .. . 28,000 craft Lend-Leased . . . Termination 


policy stated 


February’s airplane unit pro- 
duction of 8,760 craft is 29 less 
than the January figure of 
8,789, but the drop is mislead- 
ing. The month was short, 
otherwise the unit output 
would have reached 9,000 to set 
a new high. Charles Wilson, 
chairman of the Aircraft War 
Production Board, said that 
production probably will stand 
around 9,000 for several 
months. The industry seems 
to have reached its approxi- 
mate peak in units. 

Airframe weight—the true 
measure—rose 4 percent, from 
90.3 million pounds (including 
spares) in January, to 93.5 
million pounds in February. 
Production by weight will con- 
tinue upward. Eighty-four 
percent of this weight is in 
fighters, bombers, and cargo 
planes. Trainer and liaison 
plane schedules have been 
deeply cut back. Emphasis 
now is on long-range fighters 
and on heavier armament and 
arms on heavy bombers. 
Forty-three aircraft plants 
met or exceeded their sched- 
ules in February. 

WPB may mention daily 
unit production figures more 
frequently, to avoid the wrong 
impressions created by long 
and short months and com- 
plicated by holidays. In Feb- 
ruary the rate was 350 per day 


—a new high over the January} | 


rate of 339. 


Big Cut in Bomber 
Man-Hours 


Mr. Wilson said that mass 


airframe production has re- 
duced construction time by 90 


percent. In the early develop-| § 


ment period, 200,000 man- 
hours were required to build a 
four-engine bomber; the time 
now is but 13,000 hr. New 
scheduling procedures have 
been set up to center control 
of delivery of parts and com- 
Ponents in the hands of manu- 
facturers themselves. The 
Manpower problem has been 
extensively solved. 


Aircraft Plant Construction 
$500,000,000 in °44 


Though construction of fac- 
tories for most war equipment 
was stopped long ago in favor 
of quicker conversion of exist- 
ing plants, construction of air- 
craft facilities will exceed 
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$500,000,000 in 1944. The °43 
figure was $1,014,000,000; °42, 
$1,172,000,000. About three- 
quarters of the 1944 facilities 
expenditure will be for ma- 
chinery and equipment, the 
rest for construction. 


JCTB States Termination 
Policy 


Joint Contract Termination 
Board of Army and Navy has 
issued a statement of policy 
on termination financing. The 
statement says that termi- 
nated contracts must be settled 
promptly; that settlements 
should be final and not subject 
to review except for fraud. 
Existing policies and proced- 
ures are detailed, as well as 
those proposed under pending 
legislation and the plan of 
payment to prime and sub- 
contractors; excess payments, 
loans, and interest on claims, 
are fully covered. 

The Baruch plan for transi- 
tion from war to peace gives a 
fair indication what will hap- 


One of leading builders of pleasure flying, training,| to handle increasing war orders. 





pen to aircraft producers. The 
WPB and the armed services 
will specify what cuts are nec- 
essary aS war needs change, 
then decide which manufac- 
turers are to be “canceled out.” 
Following terminations, gov- 
ernment-owned inventories of 
equipment and materials will 
be removed from plants and 
redistributed to producers still 
in war work. An increasing 
amount of materials and man- 
power will be diverted back to 
civilian goods, depending on 
the trend of war. This out- 
look would be quite radically 
changed if Congress enacted 
new legislation in disagree- 
ment. However, drastic change 
seems unlikely. 


28,000 Craft Lend-Leased 
States Crowley 


Of 150,000 airplanes pro- 
duced in the. United States 
since the Lend-Lease program 
started in Mar. 1941, 28,v00 
have gone to allied countries. 
Three-quarters of the exported 
planes were combat types; the 
others, transport and trainers. 
Combat exports included 9,800 
bombers with four, two, and 
single engines, and _ 10,700 
fighters with single or twin en- 
gines. The Lend-Lease air 
program of airframes, engines, 
and parts now totals $3.9 bil- 
lions. These figures are from 
Leo Crowley, Foreign Eco- 


EXPANSION AT TAYLORCRAFT 





nomic Administrator. In 1943, 
5,000 planes went to Russia, 
mostly Bell P-39’s and some 
Douglas A-20’s and North 
American B-25’s, bringing the 
total to Russia to 1,800. 


Truman Committee Lauds 
Production 


Another aircraft report by 
the Truman War Investigating 
Committee praises the indus- 
try for its excellent production 
record, reiterates much well- 
known information. It says 
there are bound to be bad spots 
in a program so big. The com- 
mittee says it will undoubtedly 
report any future failures, 
makes no reference to un- 
favorable publicity resulting 
from previous reports, praises 
Grumman for its production 
record and for its new type 
of folding wing, and commends 
Douglas for its DC-3. 


Martin Powers “Horseshoe 
Curve” 


Installation of a new auto- 
matic chain conveyor system 
in the horseshoe curve of the 
Glenn L. Martin final assem- 
bly line has cut in half the 
time required to move the line 
and has cut the number of 
men needed in the operation— 
formerly a manual and tractor 
job—from 66 to 6. 

Under the new set-up, a 


Photo shows how 


and artillery observation planes is expanding facilities | new additions will enlarge Taylorcraft plant. 
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In the six modern, completely equipped Severance 
plants in the United States, the renewing of worn, 
dulled rotary cutters has become as much of the 
daily business as the manufacture of new tools. 


Actually, the regrinding of your worn tools requires 
the same experience and the same precise skill as 
used by Severance craftsmen in the manufacture of 


new Severance tools. Each flute is given the correct . 


pitch and depth so the finished tool will not chatter. 
Each edge is carefully ground so the renewed tool 


Chicago @ ° 
Fort Wayne 


\B ; ms : 
! ! | 
«\G 
) 
FOR BEST SERVICE SEND YOUR WORN CUTTERS 
TO THE NEAREST SEVERANCE PLANT 


will take the same deep, sharp bites as a new tool. 


And after being accurately reground, your tools are 
further improved by the exclusive “Severite” heat 
treat process that gives additional hardness to the 
teeth and increases their cutting life—between re- 


grinds—from three to five times. 


Check up on the worn and dulled tools in your 
plant now. For best service, send them to the Sever- 


ance plant nearest you for a factory regrinding job. 


etm 4. et Pn let et OM he PCP 


fret ct ee 


Sst wet toaroaoc 


MIDGET MILLING CUTTERS * PRECISION REGRINDING * SEVERANCE TOOL INDUSTRIES INC., SAGINAW, MICH. * PLANTS IN LONG /SLAND 
CITY, 1, N. Y.; DETROIT, 2, MICH.; FORT WAYNE, IND.; CHICAGO, 6, AND LOS ANGELES, 21. IN CANADA: 60 FRONT ST., W., TORONTO, ONT. 
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1320-ft. conveyor chain, con- 
sisting of 1,100 solid and 1,100 
split links, was fitted in a 
fioor channel. Power is via 
a 15-hp. engine with electrical 
voltage of 440. ‘Turning at 
1,750 rpm., this motor pulls 
some 225 tons of Marauders, 
with dollies and other equip- 
ment, 60 ft. in 3 min. The 
dollies ride along a small track 
under each plane’s nose wheel. 
For sufficient power to pull the 
16 planes on the horseshoe line, 
the motor runs in 1,000-to-1 
ratio to the huge sprockets in 
the final-drive gear. 


Chamber Completes 
ARC Group 


Completion is announced of 
organization of Aeronautical 
Chamber of Commerce’s new 
Airworthiness Requirements 
Committee. “Lining up” of 
the group began early in Feb- 
ruary at the meeting of com- 
pany chief engineers and tech- 
nical executives in St. Louis. 
Ww. E. Beall, v.-p. of engineer- 
ing of Boeing, heads the body. 

The new ARC will be divided 
into Eastern and Western divi- 
sions, with the Rocky Moun- 
tains as the line of demarca- 
tion. Aims: (1) To coordinate 
airworthiness problems with 
both company technical spe- 
cialists and engineering man- 
agement; (2) to initiate studies 
and experimental tests when 
deemed advisable, or when re- 
quested by the government, in 
developing proposed new re- 
quirements or revisions to cur- 
rent requirements; (3) to pro- 
vide government aeronautical 
agencies with a single industry 
contact on airworthiness prob- 
lems; (4) to assert interests of 
aircraft manufacturers regard- 
ing agreements that may be 
made by our government on 
uniform international require- 
ments; and (5) to promote 


Army-Navy-civil standardiza- 
tion of design criteria and, as a 
result of these, to prepare and 
submit to interested govern- 
ment agencies recommenda- 
tions for improvement of air- 
worthiness requirements. 


New Carburetor Designed 
For Small Engines 


Stromberg Carburetor Div., 
Bendix ,Aviation Corp., an- 
nounces development of a new 
series of “injection carburet- 
ors” for small aircraft engines. 
They are designed to main- 
tain the ice-free characteris- 
tics of the larger units. Suit- 
able for engines up to 200 hp., 
the new “PS” series is being 
produced for the AAF for use 
in helicopter power plants, it 
is revealed by Frank C. Mock, 
director of engineering. They 
will, he states, be ready for 
delivery to private-plane en- 
gine makers following the end 
of the war. 

The new carburetors are 
single-barrel units adaptable 
for use in any one of three 
positions—updraft, downdraft, 
or horizontal. All are equipped 
with vacuum operated, single- 
diaphragm accelerating pump 
and a combination manual 
mixture control and idle cut- 
off. 


More Aluminum Sheet 
Needed for ’44 


Aluminum sheet producers 
have been notified by P. D. 
Wilson, director, Aluminum & 
Magnesium Div., WPB, that 
production must be stepped up 
immediately if 44 aircraft pro- 
gram requirements are to be 
met. Cited was the 60 percent 
increase in airframe weight 
scheduled in ’44. This blasts, 
says Mr. Wilson, the false 
rumors that there is an over- 
supply of aluminum sheet. 








* FOR THE RECORD « 


Cross Gear & Machine Co. has 
changed name to The Cross Co. 


Jacoel Cable Splicing Equipment 
Co. is now located at 1514 Main 
St., Buffalo (9), N. Y. 


Assets of Wheelco Instruments 
Co., Chicago, have been ac- 
quired by Fred A. Hansen and 
Cary H. Stevenson, of Lindberg 
Engineering Co., and associates. 
ansen assumes company’s 
presidency. 


Pacific Airmotive Div. of Air- 
Plane Mfg.:-& Supply Corp., 
Glendale, Calif.,..has opened a 
branch at Kansas City, Mo. A 
service base ‘ig: being estab- 
lished at the K: C. Municipal 
Airport. ; 


Pennsylvania Salt Mfg. Co. has 
moved its N. Y. office to 40 W. 
sth Sty N. Y. C. 


Amercoat Div. of American 
Pipe and Const. Co., Los An- 
geles, has new quarters in Suite 
341 McJunkin Bldg., 4554 N. 
roadway, Chicago. 


has merged with Carbur, Inc., 
under new firm name Lincoln 
Park Industries, Inc. 


National Battery Co. has opened 
its eleventh plant, floor area 


30,000 sq. ft., at Sioux City, 
Iowa. 

Webster Products, 3825 W. 
Armitage Ave., Chicago, has 


opened a new plant addition in- 
creasing its floor space by 20 
per cent. 


The American Aviation Corp., 
Jamestown, N. +» has com- 
pleted a $1,200,000 hangar and 
eafeteria building, 250 by 132 
ft., together with paint storage 
and boiler house. 


Moore Machinery Co., Los An- 
geles and San Francisco, is now 
special distributor for Tocco in- 
duction hardening equipment. 
Territory is Colifornia, Nevada 
and Arizona. 


Cascades 
purchased fir plywood plant at 
Lebanon, Ore., from Evans 
Products Co. Output will be 
marketed through U. S. Plywood 
Corp. M. D. Tucker, of Evans, 
becomes president of the Cas- 


PRODUCTION-BATTLE CITATIONS 


* Four Stars * 
P. R. MALLory Co. 


* Three Stars * 


EpwarpD G. Bupp Mrs. Co. 
Hanpy & HARMAN 


* Two Stars * 


Burcess-Norton (Plants 1 
and 3) 

Epwarps & Co. 

E. I. DuPont De Nemours 
(Martinsville, Va., Seaford, 
Del., and Wilmington, Del. 
Nylon plants) 

H. M. Harper Co. 

SILENT Horst & CRANE Co. 


* One Star * 
BOTWINIK Bros. 


Army-Navy “E” 

AIR-MAzZzE Corp. 

ARVEY CorP. 

BLAGEN LUMBER Co. 

CAMEO CURTAIN Mrc. Co. 

Erco RaDIo LABORATORIES, INC. 

GOULD COUPLER WoRKS 

JOHN NOONTER BOILER WORKS 
Co. 

SYLVANIA ELECTRIC PRODUCTS 
Co. (Salem and Danvers, 
Mass.) 

U. S. RusBer Co. (Alice mill) 

WHITE LINES 

WILLARD. STORAGE 
Corp. 


BATTERY 





Plywood Corp.. nas| 


* ASSEMBLY LINES * 


Republic P-47 ‘‘Thunderbolts”’ 
are now being equipped with 
4-blade Hamilton Standard Hy- 
dromatic propellers. 


Fisher Body announces that it 
is now engaged in four different 
aircraft construction programs. 
Besides making major assem- 
blies for B-25’s, parts for B-17’s, 
and meanwhile tooling up to 
produce a fighter plane, it is 
now making assemblies and 
parts for the new ‘Superfort- 
ress” B-29. Eight of the com- 
pany’s plants are contributing 
to the latter program. 


Chance Vought Div., UAC, re- 
ports completion of its 5,000th 
airplane since founding of the 
company in 1917. 


Bendix Aviation, in a recently 
completed survey of personnel, 
learned that of its 68,000 em- 
ployees, 41.8 percent do not wish 
to return to their former jobs 
after the war. Some 18 percent 
do intend to return to their old 
work. Other replies fell in the 
“undecided” classification. 


Glenn L. Martin Co. announces 
that the new version of the 
“Mars” JRM-1 will be larger 
and more powerful than the 
prototype. Chief changes will 
be a single rudder and _ fin, 
longer bow and _ second step 
to provide more space, and re- 








cades company. 





Lincoln Park Tool & Gage Co. 
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troller of Rotal, Ltd. 





designed hatches for more effi- 
cient handling of freight. A 
5,000-lb. cargo hoist will be 
fitted, also an inter-deck stair. 


AAF Committee on Conserva- 
tion suggests use of Buna-S in- 
stead of Neoprene (supply of 
which is short) for applications 
where resistance of the latter is 
not required .... Also, restric- 
tions of name and data plate 
materials are removed, such 
materials now being more plen- 
tiful . . . . Because of scarcity 
of Kapok, its use for sound or 
heat insulation, cushions on atr- 
craft, earphone mounting pads, 
and target flotation tubes is dis- 
continued. Almost complete dis- 
appearance of crude _ rubber 
makes replacement by Buna-S 
advisable wherever possible. 


Liberator B-24 bombers are now 
moving continuously down final 
second leg of assembly line at 
Consolidated Vultee’s San Diego 
plant. Planes are now minus 
drab camouflage paint, thus 
weight saving of 140 lb. has been 
effected and top speed of craft 
is up 6 to 8 mph. 


Staff of the Minneapolis office 
of the AAF Material Command 
has received a ‘‘Manufacturers’ 
Award’’—an Army-Navy ‘“E”’ in 


reverse fashion—in recognition 
of its prime ability to cut red 
tape in locating needed machine 
tools and licking transportation 
problems. 

contractors. 


Award was by 75 








FIFTH ENGINE FOR BRITISH HEAVIES 


A compact auxiliary plant to supply power for heat, light, and accessories 
in four-engine bombers is shown here as produced by Rotal, Ltd. 
it over are designer D. R. Pobjoy (at left) and R. H. Coverley, con- 
(British-Combine photo.) 


Looking 
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Restraint Recommended on Postwar Feeder 
Services; Route Location Remains Problem 


International negotiations begun . . . National to New 
York . .. Airport Conference weighs economics .. . 
ATA studies rate-making ... New committee formed 


by SAE 


In sharp contrast with cur- 
rent predictions of great 
scheduled airline expansion, 
CAB Examiners William J. 
Madden and Albert F. Beitel 
recommend restraint in setting 
up postwar feeder services. 
The report is based upon 
months of study and upon re- 
cent hearings. Prospective 
traffic in mail, cargo, and pas- 
sengers is not reassuring, they 
say. Many communities will 
support feeder services, the re- 
port says, if new economies in 
equipment and operation are 
effected. Otherwise, expansion 
will put an undue cost upon 
the taxpayers. 

The examiners’ answer to 
the irksome question, “Shall 
existing or new carriers have 
the feeder expansion?” is that 
present operators should be al- 
lowed only in towns of 25,000 
population or more. Surface 
carriers should be allowed to 
use aircraft only in purely sup- 
plemental services. Expansion 
of pickup services should be 
limited to unusual cases, and 
should include carriage of pas- 
sengers. Helicopter applica- 
tions should not be considered 
until commercial machines are 
available. The Board need not 
follow the examiners’ recom- 
mendations, though it usually 
does. 


Location of Postwar Routes 
Big Problem 


Location of routes in postwar 
expansion of the airline system 
is still the main problem before 
CAB. Equitable balance be- 


tween extension of existing| - 


services, certification of new 
ones, and the adjustment of 
competitive forces, is a hard 
task. Politicians will want air 
services everywhere; opposi- 


Transport Association. The 
work will result in eventual 
recommendations to the CAB. 
Question is whether invested 
capital is a fair basis for air 
transport. ATA is studying the 
effect of a rate base derived 
from a profit limitation in 
terms of gross receipts. Other 
methods of measuring profit 
are being considered. ATA has 
added $8,000 per month to the 
budget of its Finance & Ac- 
counting Conference until the 
work is completed. 


Begin International Negotia- 
tions on Postwar Routes 


After long delay, Anglo- 
American negotiations on divi- 
sion of postwar international 
air routes has begun. Russian 
attaches in Washington have 
expressed interest. Lord Bea- 
verbrook, minister for civil 
aviation, is spokesman for Bri- 
tain. The State Department, 
with advice of President and 
Senate, are forming U. S. air 
policy. Weight of opinion on 
this side so far is that all 
U. S. airline operators shall 
have the right to apply for 
oversea routes and that peace- 
ful passage shall be on a recip- 
rocal basis as before the war. 
Joint use of air bases is a pos- 
sibility. 

Months ago the Interdepart- 
mental Committee on Interna- 


tion will object to the cost; and} 


the old question whether the 
system should be subsidized as 
a military transport nucleus 
will persist. One of CAB’s 
puzzlers is uncertainty what 
Congress may do about allow- 
ing surface.transport to have 
air auxiliaries. 


ATA Studies Rate-Making 


An equitable basis for air- 
mail, cargo, and passenger 
rate-making is being sought in 
a study by Dr. Lewis C. Sor- 
rell, economist of the Air 
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As air war is augmented, economic use of gasoline and 


tional Aviation, of which Adolf 
Berle, assistant Secretary of 
State, is chairman, wrote a 
recommendation on postwar 
civil air policy. It was left 
unsigned to give the Admin- 
istration a free hand, but it is 
the basis of proposals the State 
Department will make. 

Last year, Sen. Champ 
Clark, chairman of the avia- 
tion subcommittee of the Sen- 
ate Commerce Committee, re- 
quested state officials and the 
President to cease negotiations 
abroad until a better under- 
standing was reached here at 
home. Committee later held 
hearings and advised State 
Department to go ahead. The 
Senate undoubtedly will take 
a hand in final agreements, 
whether they take the form of 
a treaty or not. 

Strong pressures are on, here 
and abroad, for an early settle- 
ment so operators can get go- 
ing. Britain inclines strongly 
toward a free-for-all policy, 
including shipping companies. 
That question in this country 
depends upon Congressional 
revision of the Civil Aeronau- 
tics Act. 

The Lea bills, aiming for 
that purpose, recently hit an 
impasse, and a new dill is pro- 
posed by Sen. Pat McCarran. 


National to New York 


The board authorized Na- 
tional Airlines to extend from 
Jacksonville, Fla. to New 
York, thus for the first time 
setting up competition to East- 
ern in the Seaboard long-haul 
and in effect transforming a 
so-called small airline opera- 
tion into a bigtime outfit. 
Northwest Airlines will be 
among big fellows, and it will 





definitely belong if the Board 


WAR DROME GAS SAVING 





approves its application for ex- 
tension from Chicago to New 
York, to become the fourth 
transcontinental. Hearings 
were recently completed. Ex- 
aminer has recommended that 
Northeast service be extended 
from Boston to New York- 
Newark. 


Airport Conference Discusses 
Future Ways and Means 


Constructive steps to put the 
airports of the nation on a 
paying basis were outlined by 
speakers and discussion lead- 
ers at the recent Airport Man- 
agers’ Conference at Ft. 
Wayne, Ind. 

Called as a midwest meeting 
the conference took on na- 
tional importance as represen- 
tatives from 17 widely scat- 
tered states attended, and CAA 
Administrator Charles Stanton 
and other government and in- 
dustry leaders made their ap- 
pearance. 

Besides the most-empha- 
sized problem of making the 
airport pay its way, the con- 
ference also studied airport 
designs of the future, listened 
to airline representatives’ dis- 
cussions of airport leases and 
schedule fees, and gave gen- 
eral approval to the proposed 
simplification of Part 60, Civil 
Air Regulations. Two other 
problems scheduled for con- 
sideration at the two-day ses- 
sion were left without spokes- 
men when Roscoe Turner. 
NATA president, Indianapolis, 
and Thomas E. Walsh, Michi- 
gan director of aeronautics, 
were prevented by illness from 
presenting addresses dealing, 
respectively, with private pilots 
and with federal government 
control of airports. 

Most news-making talk of 


hauls its fighters and bombers to and from takeoff run 


of warplane engines becomes most practical. So RAF with tractors. Here, “Typhoon” fighter "gets the tow.” 
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AN INTRICATE DIE-PRESSED 


ALUMINUM LORGING 


Weight: 134 lbs.; length: 9"; extreme width: 6" 


The intricate die-pressed housing pictured above is really quite a 
job. It is typical of other difficult die-pressed aluminum forgings 
that Revere can supply in a wide variety of shapes and weights 
with a wide range of applications. The aviation industry alone 
has eagerly availed itself of these strong, close-grained, intricate 
die-pressed aluminum forgings and will attest their economy and 
utility. Revere forgings are also available in copper, various 


copper-base alloys and magnesium. 


Revere will be glad to give you technical advice—without 
obligation—on any special problems that you may have in the 


field of die-pressed forgings. Write Executive Offices. 
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FREE! A 54 page manual, “Revere Copper and 
Copper Alloys—Technical Information for Product 
Designers,” with 106 graphs relating to physical 
and metallographic properties under varying con- 
ditions; also, a new, easy-to-read chemical and 
physical properties chart, with pertinent illustrated 
information on Revere manufactured forms and 
welding technique. A complimentary copy sent you 
upon request. Address: Executive Offices. 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y 
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* 
It simplifies, speeds up and improves the produc- CRAFTINT DOUBLETONE VELLUM 














tion of illustrations vital to the war effort—fastest This fine tracing paper is for direct contact 

known medium for making three-dimensional per- blue, Van Dyke, Ozalid and black and white 

spectives. prints. Automatically shaded. Eliminates cross 
Craftint Doubletone is in wide use throughout the hatching. * 

Aviation Industry. Saves up to 85% in man hours, 

due to the elimination of hand shading . . . permits See specimens of Craftint drawings on pages 105 to 115 in 





di the new book just issued by the Air Service Command— 
sharpest detail and accuracy ... reproduced as “A. N. Specifications ... Guide to Proper Preparation of 
straight line work, eliminating the need for Bendays echnical Handbook Art and Manuscript for Army and 

coe Navy.” 
and half tones. Meets U.S. Government specifica- a 


s 48 


tions. Its “automatic” features are fully patented. 









The accompanying illustration, reproduced through the 
* courtesy of Link Aviation Devices, is an excellent example of 


the fine results obtained on Craftint Doubletone Drawing 
FOR PRODUCTION LINE DRAWINGS 


Crattint Doubletone “Visuals” are in wide use on the 
production line. No longer is it necessary to waste 
thousands of hours teaching new workers how to 
read blueprints. 
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the session was the report of 
Albert F. Heino, United Air- 
lines architect, on a proposal 
for breaking the airport of the 
future down into unit- airline 
terminals, a departure from 
tke generally accepted present 
day airport construction call- 
ing for one large terminal 
puiiding. Presenting a series 
of drawings to illustrate his 
plans, Heino reported that the 
“decentralization plan” simpli- 
fied the handling of a large 
number of people by serving 
them in smaller groups. Under 
his plan the passengers would 
go cirectly to the unit at which 
their plane was_ stationed, 
without passing through a 
central terminal building, thus 
separating sight-seers and 
passengers. 


Deck-Like Air Terminal 
- Proposed at Cleveland *, 


Construction of an elevated 
airport on the lakefront at 
Cleveland, much more acces- 
sible to the downtown area 
than i$ the present huge Cleve- 
land municipal airport, is sug- 
gested ixwa proposal made pub- 
lic recerftly he Cleveland 
Aircraft Products Co. 

A study of a proposed design 
made by the company’s engi- 
neers shows the runways built 
out over a waste area along 
the lakefront in a deck-like 
structure supported by bridge- 
like arches. In the site se- 
lected, between E. 9th and E. 
40th St., the proposed landing 





field would be adjacent to rail- 
roafl lines, lake freight boat 
docks, the lakefront highway 
for trucks, busses, and taxis, 
and within five minutes walk- 
ing distance of the downtown 
public square. 

As an aid to financing the 
project it is suggested that 
Ohio adopt an aviation gaso- 
line tax to.finance airport con- 
struction, as several other 
states have already done. 


SAE Forms New Air 
‘Committee 


Society of Automotive Engi- 
neers announces formation of 
an air transport engineering 
activity committee to promote 
cooperative solution of engi- 
neering problems arising in 
airline operation. Chairman 
is William Littlewood, engi- 
neering vice president, Ameri- 
can Airlines. 


For U. S.-Canada Airport 
Commission 


Rep. Harold cC. ‘Hagen 
(Minn.) advises enactment of 
a; bill inviting Canada to join 

i the U. S. in formation 
of a joint airports and high- 
ways holding and management 
commission to determine the 
vested interests of both coun- 
tries in the airports and high- 
ways built during thé:war and 
to provide. as feasible, joint 
holdings for the best interests 
after the war. aes 





* GROSS COUNTRY x 


CAA has established a new air- 
ort Building Design unit, 
eaded by Mare Thompson, to 
gather information from which 
communities. may obtain ad- 
vice on what facilities their air- 
port buildings should contain, 
what space these’ facilities will 
require, and what relations they 
should have to each other. 


Air express shipments in and 
out of LaGuardia Airport in 
January were 25.9 percent over 
January a year ago, J. F. Ross, 
REA general manager reports. 
Total of 54,336 shipments, an 
average of 1,752 per day, were 
handled, and gross .re} ng. of 
well over $250,000 topp n. 
1943 by 35.2 percent. 


Continental inaugurated service 
over. the Denver-Kansas City 
route Mar. 1, with an inter- 
Mediate stop at Topeka, and 
with service ready to start to 
Salina, Kan. 


Northeast Airlines is transfer- 
ting its military division, \with 
300 employees, from Presque 
Isle, Me., to Boston. Commer- 
cial operations will. continue at 
Presque Isle, with a skeleton 
military crew to be ‘maintained 
there. North Atlantic Wing of 
AAF’s Air Transport Command 
recently moved operational 
headquarters from Presque Isle 
to Manchester, N. H 


Southwest Airways has pre- 
Dared a 238-page booklet con- 
densing its testimony on feeder 
airlines before the CAB. Writ- 
ten especially for distribution in 
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over 600 cities and towns in 
which Southwest proposes to 
offer area airline service, it also 
discusses problems facing all 
commercial aviation. . . . Rob- 
ert Gair Co. of New York has 
issued a _ booklet titled ‘‘Air 
Cargoes” giving packaging in- 
formation and requirements and 
recommendations resulting from 
research and experiments con- 


ducted with airlines . . . Con- 
necticut’s Development Com- 
mission is distributing a 382- 
page booklet outlining the 
state’s potentialities for air 
transportation and aviation 
manufacturing. 


Penn Central carried more than 
20,000 passengers in January, 
against 11,000 last year. Ex- 
press poundage totaled 341,382 
against 173,286, and mail pound- 
age totaled 441,900 against 287,- 
804 for the same month last 
year. 


United Air Lines flew 1,190,523 
ton-miles of mail in January, 
compared with 733,198 in Jan., 
1948, C. P. Graddock, director of 
air cargo reports. Express ton- 
miles for the month totaled 
319,260, against 282,274 in Janu- 
ary of last year. 


Pan American announced “Clip- 
per Air Cheques,’’ world air 
currency acceptable in 63 coun- 
tries, to be issued in books of 
$50 value, with eight $5, and 
ten $1 checks. It is recalled 
Imperial Airways inaugurated a 
similar system in 1933 with Im- 
perial ‘Currency Coupons.”’ 


Scheduled flights—58 daily—by 


AA, TWA, and PCA in and out 


of Detroit City Airport last year 





carried 212,643 passengers. 


eeels necessary... T 


Book Reviews 





STRESS ANALYSIS FOR AIR.- 
PLANE DRAFTSMEN, by 
Ernest J. Greenwood and 
Joseph R. Silverman. McGraw- 
Hill Book Co., New York. 291 
pages, data sheets, index, $3. 


Mathematical exposition of 
structures to enable the drafts- 
man to develop himself into a 
design draftsman possessing 
knowledge of stress analysis 
needed to solve ‘“‘everyday air- 
— structural design prob- 
ems.”’ 


WEATHER AROUND THE 
WORLD, by Ivan Ray Tan- 
nehill. Princeton University 
Press, Princeton. 200 pages, 
illustrations, appendix, $2.50. 


A START IN METEOROLOGY, 
by Armand N. Spitz. Norman 
W. Henley, New York. 97 
pages, index, $1.50. 


Mr. Tannehill’s book presents, 
without technical impediments, 
a travelog of weather phenom- 
enon on land and sea. Strikingly 


illustrated, the book is packed 
with details. 
Mr. Spitz’ book (a _ second 


edition) is an introductory text 
on weather how’s and why’s for 
teen-age students and recent 
inductees, 


AIRCRAFT PRODUCTION IL- 
LUSTRATION, by George 
Tharratt. McGraw-Hill Book 
Co., New York. 201 pages, 
Sree ateee, appendix, index, 


Text for artists and engineers 
on preparation of prospective 
drawings, which have proved so 
invaluable in indoctrinating new 
assembly line workers. “The 
primary purpose of production 
illustration,’’ says the author, 
one of its initial proponents in 
this country, “is speed pro- 
duction . .. by giving each fac- 
tory workman a simple three- 
dimension picture of the part or 
assembly, together with an eas- 
ily understood description, of 
the operations and a lisgoggiche 

ethod 
is*éasy and quick to install, 
does not require revamping of 
established departments, and 
fits neatly between engineering 
and _s production, interpreting 
them one to the other , 
hag, resulted in more efficient 
prod@uction line technique, more 
accurate determination of mate- 
rial needs, speedier development 
of tooling and jigging require- 
ments, and corresponding im- 
provement in other phases of 
manufacturing processes. Large- 
scale operations under this sys- 
tem have shown that not only 
is production increased, but 
costs are very materially de- 
creased.” . 


AIRCRAFT ENGINES. 
pages, illustrations, index, 
$1.50. AIRCRAFT INSTRU- 
MENTS. 312 pages, illustra- 
tions, index, $1.50. AIRCRAFT 
WELDING.. 326 pages, illus- 
trations, index, $1.50. GLID- 
ERS AND GLIDER TRAIN- 
ING. 118 pages, illustrations, 
} gt $3. All by Emanuele 

tieri. Duell, loan, and 
Pearce, New York. 


Intended as introductions for 
students, these aircraft texts 
are brief statements of me- 
chanical and operational facts. 
The engine book demonstrates 
the function of various parts, 
previously described, by the de- 
vice of analyzing the construc- 
tion of Wright, P & W, Allison, 
and Ranger engines. Appended 
is a brief section on -instru- 
ments, whose purpose, construc- 
tion, and operation are \ more 
fully taken up in the second 
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book. The welding text is a 


t] are 





“how to... ” consideration of 
acetylene and electric resistance 
methods. It also contains the 
indoctrination course formu- 
lated on the ‘former by the 
American Welding Society. 
The glider book also is intro- 


ductory. There is a brief his- 
tory—past, war-present, and 
expected future—on _ soaring, 


but major emphasis is on types 
of craft, how they are flown, 
and how civilians can build and 
learn to pilot them. 


WHY- DOES AN AEROPLANE 
FLY? by James Savage, Bruce 
Humphries, Boston. 34 pages, 
illustrations, glossary, paper- 
bound, $1. Simplified explana- 
tion of aerodynamics for lay- 
men. 


THE CAA-RTCA INSTRU- 
MENT LANDING SYSTEM, 
by Henry |. Metz. Two parts 
paper-bound with _ illustra- 
tions, charts, and diagrams. 
Civil Aeronautics Administra- 
tion, Washington. 


These two technical pamphlets 
carefully describe and illustrate 
the instrument landing system 
designed and constructed for 
CAA by International Telephone 
Development Co., installed at 
Indianapolis Municipal Airport, 
and accepted in Oct., 1939. ‘‘In- 
ternational lead has been 
achieved for the United States 
as a result of this work on 
radio instrument landing sys- 
tems,” Mr. Metz says. ‘“‘The 
technique has been of inesti- 
mable value in aiding the de- 
velopment of the ultra high fre- 
quency redio range system.” 


AIRPLANE PROPELLER 
PRINCIPLES, by Wilbur C. 
Nelson. John Wiley & Sons, 


New York. 129 pages, illus- 
trations, problems, appendix, 
index, $2.50. 


This volume is based on an 
orientation course given by the 
author to a group of graduate 
engineers. ‘“‘ phasis,’”’ he says, 
‘thas been placed upon the basic 
principles underlying the design 
and operation of the modern 
propeller rather than upon 
specific design data. The ro- 
dynamic and structural anafyses 
developed sufficiently to 
prepare the capable student for 


additional specialization... An 
adequate background in elefnen- 
tary aerodynamics and sgruc- 
tural analysis is assume al- 


though use of higher mathemat- 
ics is limited to the graphical 
integration of certain integral 
relationships.’’ * Subject matter 
is ided into chapters on blade 
action theory, aerodynamic 
tests, and like subjects. f 


AERODYNAMIES OF THE 
AEROPLANE, by W. L. Cow- 
ley. The Ronald Press Co., 
New York. 201 pages, draw- 
ings, index, $2.25. 


Elementary survey, avoiding 
too advanced niathematics, for 
high school studénts. Discussed 
are sustention, airfoils, planes 
and propellers, steady ‘flight, 
aerodynamic measurements in 
model and full-seale tests, fluid 
motion-airfoil theory, and vibra- 
tion. «* 


‘ 


AIRCRAFT SHEET METAL 
WORK, by Clarence A. LeMas- 
ter. -American Technical So- 
ciety, Chicago. 387 pages, 
illustrations, index, $3.75. 
Thorough course for appren- 
tices in‘ equipment, materidts, 
and fastening processes “of 
manufacture and repair from 
tools and blueprint reading to 
use of steel in Airframe con- 


struction. 
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That Hansen Push-Tite air hose coupli 

. are the most widely used is common 

known and the reasons for their extreme 

popularity are many. Good sound engineer. 

ing for instance which means simplicity 
in design, fewer working parts, ease of operation and 
economy . . . That’s exactly what you get in Hansen 

Push-Tite couplings. 


Note cutaway illustration of coupling 
Hansen couplings are leakproof, from 2 ounce pres- 
sure to 10,000 pounds, this feature alonethas in many 
cases saved sufficient money to actua for the 
cost of the couplings . . . Extremely easy q\ perate, 
slight push of plug into socket, it is locked abe 


impossible for careless operator td 
coupling automatically turns the air@ers 
be used for air, oil and grease lines. 


Hansen Push-Tite couplings incregée¢ 
because they’re fast and easy to operate . .* 
profits because they save time... effort and air. 


Write today for Free Tudustriial Catalog! 


THE HANSEN MFG. CO. 


1786 EAST 27'™4 STREET 
CLEVELAND © © @ OHIO 











Aviation Abroad 
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Air-Policy Meeting Notes; 
Views in Commons 


Announce "Tudor" and "Bra- 
bazon I" Transport .. . 
Bage Designs 75-Ton Cargo 
Plane .. . “Boomerang™ in 
Action. 


With the long-awaited United 
Nations’ aviation conference 
now appearing to be just 
around the corner, a check of 
the international roster of in- 
terested pa~ties is in order. 

Besides the Big Three, you 
ean figure Canada, Australia, 
France, Holland, China, and 
perhaps Norway are par- 
ticipants as the preliminary 
discussions develop into a 
full-fledged conference. 

An aspect to be borne in 
mind is the possible effect 
upon “outsider” countries— 
Sweden, for instance—of deci- 
sions which may be made by 
the group. Exactly how far 
the broad international deci- 
sions will go and what form 
they will take remains to be 
seen. 

As for the trend of overseas 
thought, Labor party members 


nouncement of construction of 
the 32-ton Tudor transport 
and the 100-ton Brabazon I. 
Full production on the former 
is scheduled for late ’46, and 
the latter is to become avail- 
able in ’50. A further de- 
velopment of the-Brabazon I 
—a craft with an all-up weight 
of 150 tons—is also under con- 
sideration, while .deHavilland 
is working on 4a* modification 
of the Flamingo; a smaller 
twin-engined feeder-type air- 
liner. 


Burnelli-Type Cargo Craft 
Designed by Bage 

As for the air cargo field, a 
recent issue of The Aeroplane 
presents a design by Mr. Bage, 
of Percival Aircraft, for a 75- 
ton six-engined cargo craft, 
to be built along the lines 
patented by Burnelli. Though 
developed independently, simi- 
larities with the new Martin 
cargo plane and other pro- 
posed designs are noted in the 
draft of the Bage craft. Com- 
ment: Perhaps Burnelli’s oft- 
maligned ideas may at last be 
coming into their own. 


Australia's “Boomerang” 


upli in the House of Commons re- Now in Action 
cently called for an Official P 
oe statement on Britain’s postwar FR Md ae 
rem air policy, at the same time mv th apy Fach veten ne a te 
suggesting the formation of a : 9, : 
eer: ; in action for some time in the 
world-wide aerial authority Monit: Beckie . Uneudhs t-te 
ity which, as a body, would at|°0U' ve, ONG i Bae 
least : contro! all ’ the hanes received little press notice. De- 
id sign was started in Feb. 1942, 


which have been constructed 
in the course of the war and 
which eéven might control the 
aircraft and the communica- 
tions systems. 


"Tudor" and “Brabazon |" 
Under Construction 
While these arguments were 
progressing, there came an- 





with the prototype flying in 
July, and full production was 
attained recently. Of all metal 
construction, with “not enough 
wood to make a box of 
matches,” the plane was de- 
signed around the Wirraway, 
enabling plants to use many 
of the tools and fixtures em- 
ployed on latter craft. 








ON SCHEDULE ...... By “VISTA” 


After many months. of conferences, following loss of 
several airliners, through Nazi attacks, the Swedes 
have obtained some kind of safe passage rights for 
their Scotland to Sweden run. Services were resumed 
during the first week of March. 


Meantime there comes indication that BOAC is also 
flying this route, a DC-3 having been reported damaged 
during a landing at Bromma airport. 


Official figures on BOAC operations for the past 
year have been made available, and they show strik- 
ing increases over the previous year, running from 32 
percent in passenger traffic to 86 percent in freight 
traffic. Results show 12,500,000 mi. flown and 65,700 
passengers carried, with 1,271 tons of mail and 3,975 
tons of freight. 


In addition there was an official announcement of the 
decentralization of BOAC’s operations, which are now 
subdivided into four divisions—No. 1 covering all land- 
plane services originating in Britain; No. 2 with head- 
quarters in Cairo; No. 3 covering all flying boat opera- 
tions out of the United Kingdom flying boat base; and 
No. 4 with headquarters in Durban, South Africa. 


In a previous issue, the British interest in the South 
American possibilities was briefly discussed, but only 
recently did further information become available. 
Using the rather unpoetic name of BL.A.A. (British 
Latin American Air-Lines, Ltd.) five steamship com- 
panies with a backing of 12 million pounds sterling 
are starting preparations for an airline connecting 
Britain with major South American points. The new 
—- still has to receive official British Government 
sanction. 


Specking of shipping companies with airline plans, at 
this time there are no less than 32 British shipping 
lines with such aspirations, undaunted by the fact that 
many don’t stand a chance of getting the necessary 
permits. 


Increasing interest of American airlines and financial 
houses in Central American and especially Mexican 
airlines is expected to bring about a marked expansion 
of air traffic in that region. Mexico’s government is 
vitally interested in the development of fast trans- 
portation. The “good neighbor policy” is seen assisting 
the lines to obtain the necessary equipment from the 
United States. 





x INTERNATIONAL BRIEFS « 


treason—we say, 
to the Japanazis!” 





teriorates the flying abilities of 
pilots. In this case—and without 
“A bouquet 





LUFTWAFFE LOSER 
That hottest of Nazi fighters, the Messerschmitt Me-410, can be brought 





down, as is shown. Developed from famed Me-210, this craft is powered 
by two 1,400-hp. Daimler Benz liquid cooled engines. Firepower, con- 
centrated in nose, consists of two cannon and four machine guns, outlets 
for which can be seen. Radio operator-gunner faces backwards in seat 
just behind pilot, with his defensive armament consisting of single 
machine guns in remote controlled barbettes on each side of fuselage 
{in manner detailed on p. 235, Apr., 1943, AVIATION). 
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Recent reports indicate Cana- 
dian Car & Foundry Company 
has receivd an order from a 
South American airline for a 
number of ‘‘Burnelli type” air- 
craft. 


Gloster Aircraft is now building 
main components of ‘‘Typhoon”’ 
fighter-bomber, besides being 
engaged in production of Eng- 
—* first jet-propelled air- 
craft. 


Word in “Revista de Aeronau- 
tica’’ concerns a new 70-ton 
landplane supposedly being built 
by Douglas as the DC-7.- At 
this writing, no official details 
are available in this country. 


Sweden is starting production 
on a 12-passenger airliner for 
short routes in and around 
Scandinavia. 


According to Axis reports, lilies 
of the valley and chrysanthe- 
mums have an odor which de- 





Rotol in Britain is now produc- 
ing auxiliary type power plants 
for large aircraft, in addition to 
various types of propellers. 


The German He-177 bomber, 
lately used only for high alti- 
tude reconnaissance, is being 
modified to fire the new Hen- 
schel 293-type radio-controlled 
glider-bombs. 


Brazil is now producing a three- 
engined transport for 10 pas- 
sengers and 1 ton of freight, a 
craft believed to be built under 
a Savoia license. 


The Netherlands West Indies 
island of St. Martin is getting 
an airport, which will enable di- 
rect KLM service to that Neth- 
erlands possession. 


To the list of German freak 
planes can be added that new 
five engined craft—built up of 
two He-111 bombers and used 
for glider towing. 
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BREWSTER 


CONSOLIDATED 


LIBERATOR BERMUDA 


Mare than 100 models of Warren McArthur 
military aircraft seats, now used on all fight- 
ing fronts .. embody five fundamental factors 


engineers deem vital . . . Light weight, alum- 





SIKORSKY 
HELICOPTER 


inum and magnesium. Save 1 oz. in dead MARTIN 

MARAUDER 
weight, gain 1 oz. for pay load . . . Strength- 
weight ratio, saves many times initial cost in 
years of service... Standard replacement unit 
parts; surface armored against sea and air 


attack, virtually indestructible ... Low cost of 





DOUGLAS 
TRANSPORT 


CURTISS-WRIGHT handling, easy mobility, makes room for added 
HELLDIVER 


pay cargo.. Design for super comfort, conquers 


fatigue factors .. . adds to efficiency of crew. 





LOCKHEED 
LODESTAR 


-NORTH-AMERICAN 
MUSTANG 


GOODYEAR 
BLIMP 
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Aviation Finance 
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Consolidated Vultee Aircraft 
Corp. reports sales of $831,295,- 
737 for the fiscal year ended 
Nov. 30, 1943 compared with 
$379,022,351 in 1942, while net 
profits were $20,875,544 after 
provicing $6,800,000 for post- 
war reserves, equal to 14.88 a 
common share. This compares 
with profits of $7,003,970 or 
$487 a share in 1942. Profits 
for 1943 are subject to renego- 
tiation which, on the same 
pasis as finally settled in 1942, 
would mean an income cut of 
$7,500,000. The management 
feels, however, that because of 
the larger volume no such ad- 
ditional refund should be nec- 
essary. 
















National Aviation hopes to ac- 
quire a small interest in Lowell 
Yerex’ TACA Central America 
airline, according to Vice- 
Pres. Frederick Robinson. TWA 
recently purchased a large in- 
terest in the same concern. 









Loans: Against Piper Aircraft’s 
y-loan agreement of 2,000,000, 
$400,000 was borrowed up to 
Sept. 30,1943 . . . Studebaker 
Corp. has arranged a $80,000,- 
000 line of credit under a VT 
loan . . . Consolidated Vultee 
had $10,000,000 in notes pay- 
able under its $200,000,000 V- 
credit on Nov. 30, 1943 
Aviation Corp, arranged a V- 
loan of $12,000,000 last year 
against which $7,750,000 was 
borrowed. 
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Backlogs: Consolidated Vultee 
had a backlog of unfilled 
orders amounting to around 
$3,000,000,000 at the end of 
1943. . . Aviation Corp. re- 
ports a backlog of $79,000,000, 
while its subsidiary, American 
Central Manufacturing Corp., 
has unfilled orders of $45,000,- 
000 last November . . . Stude- 
baker Corp. had unfilled gov- 
ernment contracts of $'700,000,- 
000 on Nov. 19, 1943. 


Aviation Corp. reports net 
earnings of $3,519,437 or 61c. 
ashare in the fiscal year ended 
Nov. 30, 1943 against 1942 
Profits of $3,993,575 or 69c. a 
Share. These profits include 
dividends from investments of 
$1,466,598 azainst $1,385,629 in 
1942. Postwar reserves were 
increased from $600,000 in 1942 
to $800,000 in 1943. The results 
for 1°43 are subject to contract 
Tenegotiation. Trust agree- 
ment, under which Aviation 
Corp. holdings of 25 percent of 
American Airlines’ common 
Stock are held by a government 
agency, expires on July 9. The 
question of Aviation Corp.’s 
continued retention of this in- 
Yestment is subject to review, 
before the agreement expires, 
_ by the CAB. 
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ADDING IT UP ... By RAYMOND L. HOADLEY 


Effect of tax changes. Although the aircraft industry may 
not look with favor on the increase in the excess profits 
tax rate from 90 percent to 95 percent in the new revenue 
law, the industry is not as hard hit as some others. Few 
companies in the aircraft group will feel any additional 
burden—for the simple reason that they are nearly all 
paying an average federal tax of 80 percent. 
is the over-all limit carried in the law. 


Airlines will benefit. As for the transport outfits, however, 
some quite substantial advantages are seen accruing to 
a number of companies under the new act. Wall Street 


estimates, for example, that 


as much as $2,000,000 from the changed excess tax pro- 
visions as they effect the airlines. This company’s excess 
profits tax was estimated at close to $5,000,000 for 1943. 
Eastern Air Lines is another line that should benefit quite 
materially. On the other hand, some companies like 
PAA and UAL, it is understood, will not be affected much 


one way or the other. 


Renegotiation on 1943. A few 1943 aircraft annual reports 
are beginning to trickle in, but those released to date are 


all before renegotiation and 


true picture of how those particular concerns made out 
In the financial reports so far 
presented, the assumption is made that renegotiation of 
1943 profits will be on the same basis as the 1942 settle- 
ments, which is a supposition that may—or may not— 


profit-wise last year. 


prove correct. 


Earnings outlook. Most of the reports issued when this 


was written showed a gain 


course, on the much higher dollar volume produced last 
year despite lower unit prices for their product. 
renegotiation settlements to be made on these 1943 profits 
will provide the key to earnings again this year. 
what we can see now, 1944 volume will be larger for most 
aircraft firms than their record 1943 sales. 
tion officials allow for the bigger volume last year, it 
follows that stockholders can expect that 1944 earnings 
probably will be at least equal to those of 1943. 


Speedier figuring seen. Stockholders of Douglas Aircraft 
Co. learned only late this February that earnings for the 
1942 fiscal year were about $4 a share lower than those 
previously reported. However, with the experience they 
now have under their belts, government renegotiation 
officers should do a speedier job on the 1943 reports. 


Parts Makers optimistic. 


Inc., are in aviation work 


these industrialists are optimistic on the postwar out- 
look for the aircraft industry can be gathered from 
the fact that 62 percent expect to continue in aircraft 


work after the war, nearly 


were in this field before the war. 


Approximately 70 percent of all 
members of Automotive & Aviation Parts Manufacturers, 


And that 


American Airlines will save 


consequently may not be a 


in 1943 earnings based, of 
The 
From 


If renegotia- 


today. An indication that 


double the 36 percent who 


it has flown a new low-wing 
monoplane with landing gear 
retractable into the craft’s 
plywood wings. 


Dividends: Air Associates de- 
clared a 20c. common dividend 
last month. Other payments 
ordered were a 75c. dividend by 
Bendix Aviation and another 
of 15c. by Continental Motors 
Corp. 


Piper Aircraft reports net 
sales of $11,478,597 for the fis- 
cal year ended Sept. 30, 1943, 
while earnings were $315,258 
or $2.25 a share. Pres. Piper 
states that private plane sales 
will constitute the major air- 
craft volume after the war but 
that “immediate expansion of 
the business will be much less 
spectacular than is generally 
anticipated, with very keen 
competition in the field.” 


Breeze Corp. reports net earn- 
ings in 1943 of $2,610,064 or 
$10.02 a share against $1,279,- 
583 or $4.91 a share in 1942. 
Last year’s profits are subject 
to renegotiation. 


United Aircraft Products re- 
ports net profits of $905,307 or 
$3.39 a share in the fiscal year 
ended Nov. 30, 1943 against 
$727,917 or $2.70 a share in the 
previous year. 


Ryan Aeronautical Corp. re- 
ports sales of $25,357,541 in the 
fiscal year ended Oct. 31, 1943 
against $19,620,076 in 1942, 
while net earnings were $597,- 
312 or $1.36 a share against 
$536,444 or $1.27 a share in 
1942. Pres. T. Claude Ryan 
told stockholders that the 
company has borrowed its full 
commitment -under a $5,000,- 
000 revolving-credit V-loan. 


Trans-Oceani¢c Air Lines, a 
company composed of air 
crews now in war service, has 
obtained from the SEC ex- 
emption from all © provisions 
of the Investment Company 





Douglas Aircraft has reached 
an agreement with the govern- 
ment whereby $12,000,000 will 
be refunded on 1942 earnings. 
After this adjustment, com- 
pany earnings for 1942 are re- 
duced $2,500,000 and now equal 
$14.25 a share instead of $18.42 
9, Share as reported before re- 
negotiation. 


Transcontinental & Western 
Air reports 1943 earnings of 
$2,050,891 or $2.12 a _ share 
against $2,176,035 or $2.29 a 
share in. 1942. Operating reve- 
nues were $19,212,939 last year 
against $16,044,632 in 1942. The 





cash account gained from 
$2,433,375 at the end of 1942 
to $3,094,965 last year. 


New Products: Consolidated 
Vultee is working on a road- 
able airplane, helicopter, flying 
automobile, new heavy bomber, 
and a giant transcontinental 
plane, according to Chairman 
Tom Girdler Aviation 
Corp. is “studying” certain 
types of consumer goods to 
supplement normal peacetime 
activities, according to Pres. 
Victor Emanuel Pres. 


W. T. Piper, of Piper Aircraft, 


Act.except the one requiring 
it to file a balance sheet and 
income statement at:the close 
of each fiscal year. ‘The com- 
pany was organized a year ago 
with 300,000 shares of stock, 
of which 250,000 shares were 
offered at $1 a share to mem- 
bers of flight crews. Stock- 
holders are under contract.to 
serve the concern as employ- 
ees. Until the war is over 
not more than 20 percent of 
the capital may be used for 
maintenance and promotional 
work and 80 percent is to be 
invested in government secu- 
rities. Promoters of the com- 





recently advised stockholders 


pany are all under contract 
with the Royal Air Force 
Ferry Command. 
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Growing up from "‘a wing and a promise,” the Consolidated Liber- 
ator B-24 Bomber, today one of the fastest and greatest weight 
carrying bombers in the world, is equipped with Wittek Aviation 
Hose Clamps. The dependability of Wittek Hose Clamps, long 


accepted by the aviation and automotive industries, is now being 





proven in actual service with the armed forces of the United Nations 
as standard equipment for aircraft, tanks, jeeps, trucks, ships and 


other combat vehicles. Wittek Manufacturing Co., Chicago 23, Ill. Hee. 
Collier 


Ra we magaz 


assign 
War Bonds for Victory— WI TE 
Buy MORE in '44! 
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Aviation People 





MAS. GEN. FOLLETT 
BRADLEY, U. S. Army, re- 
tired, was mamed asst. 
to the president of Sperry 
Gyroscope Co. He was 
formerly in command of the 
First Air Force at Mitchel 
Field, N. Y., and at one 
Stime was air inspector, 
headquarters AAF, at Wash- 
ington. 


WILLIAM sR. 
president of Simmonds 
Aerocessories since 1941, 
was named president of the 
National Aeronautic Asso- 
ciation for the current un- 
expired term. Glen B. East- 
burn of Los Angeles suc- 
ceeds him as vice-president. 


ENYART, 


FREDERICK R. NEELY 
joined the editorial staff of 
Collier's, national weekly 
Magazine, with full-time 
assignment to aeronautics. 
He will maintain headquar- 
ters in Washington. He 
was Washington representa- 
tive for Bell Aircraft ‘until 
last year, 


#y 


£.% KOR ' 


* 
% 


WILLIAM LITTLEWOOD, 
vice-president of American 
Airlines, has been appointed 
by President Roosevelt a 
member of the National 
Advisory Committee for 
Aeronautics, for a term of 
five years. He succeeds Dr. 
George J. Mead, who asked 
not to be reappointed be- 
cause of poor health. 


DR. CARROLL B. FRENCH 
has been appointed director 
of a newly created indus- 
trial relations department 
at Boeing Aircraft for both 
the Seattle and Renton divi- 
sions. He will also act in 
an advisory capacity for 
other divisions. 


JOHN E. P. MORGAN was 
appointed manager of the 
new Personal Aircraft De- 
partment of the Aeronau- 
tical Chamber of Commerce, 


set up early this year to. 


further the development_of 
non-scheduled civil aircraft 
activities. (Harris & Ewing 
photo.) 
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WELLWOOD’ €. BEAL, 
vice-president, engineering, 
for Boeing Aircraft, was 
elected vice-president of the 
Institute of the Aetemau- 
tical Sciences and at” the 
same time received a.Cer- 
tificate of Fellowship. “He 
recently returned from a 
trip to England, where he 
visited bomber bases. 


CAPT. RICHARD HUSTED, 
on leave from PCA, was 
awarded the DFC with Oak 
Leaf Cluster and the Air 
Medal with two Oak Leaf 
Clusters for participating 
in more than 100 flights in 
unarmed transports through 
combat zones. 


if 


IRA STUART WILSON has 
been elected vice-president 
in charge of finance of Air- 
craft Accessories Corp. 
Formerly with Fleetwings, 
he has a long record of 
experience in corporate 
executive capacities, as well 
as in management engineer- 
ing and public accounting. 


CAPT. WELDON “DUSTY” 
RHOADES, on leave from 
UAL, has become Gen. 
MacArthur’s personal pilot. 
The assignment was made 
at the General’s specific re- 
quest after “Dusty” had 
flown him on several mis- 
sions in connection with 
the company’s ATC military 
transport operations. 


PEARL MABON, American 
Airlines first full-fledged 
woman engineer, and 
“grease monkey extraord- 
inary.” After months of 
practical experience in the 
maintenance, overhaul, and 
installation shops, she'll 
return to desk work. 


COL. HOLLINGSWORTH 
F. GREGORY was awarded 
the Thurman H. Bane 
Award for 1943, given an- 
nually to an officer or civil- 
ian of the AAF Materiel 
Command for “his contribu- 
tion to the military and 
commercial development and 
use of the helicopter.” 


CAPT. JOHN DIGBY 
LEWIS has been appointed 
superintendent of American 
Airlines’ Transatlantic Divi- 
sion.’ Connected with AA 
sinte 1929, he was trans- 
ferred to military opera- 
tions in 1942 and assigned 
to the company’s Scotland 
base. Then later he went 
to India. 


CAPT. DAGOBERTO GO- 
DOY of the Chilean Air 
Force, first flyer to con- 
quer the Andes, was honored 
by Pan  American-Grace 
Airways on the 25th anni- 
versary of his flight and 
presented with an inscribed 
wrist-watch. 


EDMUND T. ALLEN, late 
distinguished Boeing flight 
engineer, was posthumously 
awarded the Daniel Guggen- 
heim Medal for 1943 for 
“major contributions to 
aeronautics leading to im- 
portant advances in air- 
plane design, flight research, 
and airline operation.” 
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Toughness, that has made Lumarith plastics the first 
choice material for steering and control wheels, gets 
a shakedown test on this jungle road builder. In this 
application, Lumarith has to take the concentrated 
punishment of moisture, heat and hard usage. In- 
jection molded over the steel blade, Lumarith must 
hold fast under difficult conditions. 
For aircraft and automotive control wheels, grips, ‘ 
railings, cable pulleys and brackets, the combination coat 
of Lumarith and metal disposes of problems of strength = 
and structure, and, at the same time provides for braz 
hand comfort and surface permanence. 


The technical service division of Celanese Celluloid Corporation 
has accumulated data of interest to aviation manufacturers and 
automotive designers. Your inquiries concerning the full range of 
Lumarith plastics—their properties and applications—are in- 
vited. Celanese Celluloid Corporation, The First Name in Plastics, 
a division of Celanese Corporation of America, 180 Madison 
Avenue, New York City 16. *Reg. U. S. Pat. Off. 


ERENT 


TUNE iN 
Celanese* Hour— 
**Great Monents 

In Music’’*— 
Columbia Network, 
Wednesdays,10 P.M., 
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INFORMATION TIPS 





ENGINEERING DATA 


Heat Treating Steel................1 


Illustrations of apparatus installations 
and information on “vapocarb-hump” 
method of heat treating steel are contained 
in catalog T-621 from Leeds & Northrup 
Co., Philadelphia. 


Control Inspection ...............+2 


Quality control is subject of _ booklet is- 
sued by Continental Machines, Inc., Minne- 
apolis, covering scientific inepection _by 
means of photos, charts, tables, and dia- 
grams. 


PRODUCTION 
Sheet Metal Training...............3 


Text for training employees for manual 
skill work on sheet metal has been pre- 
pared by The Metal Crafts Guild, Brooklyn, 
N. Y. Problems, printed to simulate blue- 
prints, are given with suggestions on their 
solution. Another section deals with sheet 
metal layout, pattern developments, and 
fabrication. 


Carbide Cutting .............+.6+-4 


Characteristics of different grades of 
carbides for steel cutting, selection of proner 
rake and relief angles, and size of radius 
are given in Manual GT-166 prepared by 
Carboloy Co., Detroit. 


Akron, Ohio, has 
chemical names, 
synthetic 


Rubber Nomenclature 


Hycar Chemical Co., 
listed in short glossary 
words, and terms applied to 
rubber. 


Cutting Tools .....ccccccccccccvee eb 


Cutting angles, speeds and feeds, chip 
breaker grinds and grinding wheels recom- 
mended with Stellite 98M2 turning and 
boring tools and milling cutter blades are 
given by Haynes Stellite Co., New York 
City, in folder: Operating Information on 
Stellite 98M2 Cobalt-Chrominum-Tungsten 
Alloy Turning and Boring Tools and Mill- 
ing Cutters. 


Gerples Vadwes ooo. ccc ccsiccviccs ceed 


War Production Board, New York City, 
has issued catalog of some 30,690 new sur- 
plus steel valves of various sizes and types. 


Protective Coating ................8 


Use and properties of Hytemp protective 
coating in presence of extreme heat, acids, 
hot fumes, rust, and corrosion, as a resist- 
ance against welding spatter or flow of 
brazing material and flux beyond joint and 
in selective hardening operations, are listed 
in folder of Geo. R. Mowat Co., New 
York City. 


Friction Material ...........02000009 


In booklet, General Metals Powder Co., 
Akron, shows applications of its Gempco 
friction material in aircraft and machinery. 
Material is pressed from powder into me- 
Sauicel components with high resistance to 
eat. 


Diamond Buying ..................10 


_U. §. Industrial Diamond Corp., New 
York City, has prepared for purchasers a 
booklet of recommendations entitled A 
Few Practical Hints on the Buying of 
Industrial Diamonds. 


Welding Inspection ...............11 


Large chart drawn up by Lincoln Elec- 
trie Co., Cleveland, dealing with inspection 
of are welds has portions explaining ‘‘fleet- 
filet” technique, also information on ap- 
pearance, current requirements, and _ pro- 
cedure in making butt and fillet welds. 
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KEEP POSTED ON 


Products and Practices 


This selected information on new publications and products is 
offered by the "AVIATION" Reader's Service through cooperation 
with the manufacturers. It helps executives save valuable time, 
provides profit through convenience. To obtain literature or addi- 
tional data on new products described, simply fill in form below, 
clip it to your letterhead, and mail. There is no cost, no obligation. 





MACHINERY & ACCESSORIES 
SO NOs vc veetecvedkddeessste 


Rivet and squeezer sets, dimpling tools, 
and bucking bars are among riveting tools 
illustrated in new catalog of Emerson 
Engineering Co., Los Angeles. There is also 
section of general information. 


Grinders and Buffers ..............13 


Information on motor, wheels, equipment, 
dimensions, and weight of wide line of 
grinders and buffers are presented in cata- 
log of Queen City Machine Tool Co., Cin- 
cinnati. 


Fabricating Tools ................14 


Riveter with bucking yoke, permitting 
operation by one man, is featured in cata- 
log of aircraft fabricating tools made by 
Ingersoll-Rand Co., Phillipsburg, N. J. 
Other items illustrated and described in- 
clude drills, grinders, chippers, sealers, 
wrenches, and hoists. 


Gaging Equipment ................15 


Two folders released by Metrical Labora- 
tories, Ann Arbor, Mich., describe con- 
struction and uses of firm’s plugs for 
measuring internal diameters. Likewise 
covered is air-operated device for deter- 
mining internal and external diameters, 
tapers, straightness, and concentricity. 


Die-Less Duplicating ..............16 


Line of machines, including new radius 
brake and bender, which will duplicate 
metal parts without use of dies are described 
and illustrated in Catalog 44-6 prepared by 
O’Neil-Irwin Mfg. Co., Minneapolis. 


Milling Machine Vise ..............17 


Bulletin CVH-60, The Bellows Co., Akron, 
contains engineering drawings, specifica- 
tions, and account of features of air vise 
for holding work in milling machines. 


Milling Cutter Blanks .............18 


Standard blanks for thread milling cut- 
ters stocked by Detroit Tap & Tool Co., 
Detroit, are listed with engineering draw- 
ings in Bulletin CB-43. ‘All blanks,” says 
company, “are _ finished-machined, heat 
treated, spiral fluted, and ground to 5 deg. 
rake angle.” 


Aircraft Hand Tools..............19 


New push-pull rivet cutter, manual metal 
shrinker and crimper, and clipper metal 
cutter are among aircraft hand tools illus- 
trated in folder published by C-B Tool Co., 
Lancaster, Pa. 


AIRCRAFT 


Thermostat 


Engineering design and specifications of 
tubular thermostat are contained in broad- 
side issued by The Wilcolator Co., Eliza- 
beth, N. J. Unit is listed as suitable for 
cabin, spot, and engine heaters and for 
duct temperature and ignition cut-out 
control. 


Mydrealie Valves .....ccccsccsccccal 


Contained in catalog of hydraulic valves 
made by Wood Co., Philadelphia, 
are engineering data, suggestions on valve 
eare and feeding, and information on line 
of stop, check, operating, safety relief, and 
accumulator control types. Valve sizes run 
from %4 to 6 in. with minimum pressures 
of 1,500 to 8,000 Ib. 


Fire Extinguisher .................22 


Folder shows various parts and diagrams 
of installations of fire system designed for 
aircraft by the American LaFrance-Foamite 
Corp., Elmira, N. Y. 


Camera Mounts ............--+-++-23 


Booklet of Robinson Aviation, New York 
City, tells of development and performance 
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of company’s camera mount specially devised 
to reduce vibration. 


es Rey ere Pe 


Booklet available from Reliable Electric 
Co., Chicago, has photos and listings of 
various types of aircraft turnbuckles. Their 
strengths, threads, and lengths are given, 
together with brief picture story of manu- 
facturing process. 


Engine Air Filters ...............-25 


Various types of air filters made by Air- 
Maze Corp., Cleveland, are described and 
pictured in service in booklet titled Air- 
craft Engine Air Filters. 


Light Plane History ...............26 

Piper Aircraft Corp., Lock Haven, Pa., 
has compiled history of light plane in 
booklet Piper Cub... In War and In 
a Included is section on principles of 
ying. 


ELECTRICAL 


Radio, Electronic Equipment.......27 

Current catalog of P. R. Mallory & Co., 
Indianapolis, lists wide line of radio equip- 
ment—chokes, condensers, dial plates, jacks, 
terminal strips, panel lights, volume con- 
trol accessories, ete. 


Wire Connectors ...........+..+.-28 


Lugs to be attached to wire ends are 
listed in Technical Bulletin 6050 distributed 
by Burndy Engineering Co., New York City. 
Contained are engineering drawings, illus- 
trations, and specification tables with di- 
mensions. 


Radio Avigation ...........62050++29 


Part radio plays in avigation and traffic 
control is explained in Highways of the 


NEW PRODUCTS 





Air, booklet published by Radio Receptor 
Co., New York City. 


Wire. Stripper. <.6.66:60%.0656606sje. 630 


Two models of plier-like wire stripping 
devices, one with stay-open mechanism for 
fine stranded wires, are pictured and de- 
scribed in broadside issued by Wood Spe- 
cialty Mfg. Co., Rockford, Ill. 


Battery Connectors .............-31 

In bulletin, Cannon Electric Development 
Co., Los Angeles, pictures and describes 
line of connectors for aircraft battery carts, 
for quick disconnecting of large storage 
batteries, and for rack installations. Con- 
densed data sheets are included. 


Motors 


Emerson Electric Mfg. Co., St. Louis, has 
prepared catalog showing models of its 
electric motors for aircraft. Detailed are 
their dimensions, power ratings, and con- 
struction features. 


MANAGEMENT & EMPLOYEES . 


“Technology and Livelihood" .......33 


Report prepared by Russell Sage Foun- 
dation, New York City, considers employ- 
ment problem created by increased pro- 
ductivity without corresponding rise in 
number of workers. 


Is the Time Ripe? ................34 


Technical-survey service to appraise 
manufacturers on advisability of introduc- 
ing new products is announced in bulletin 
— by Designers For Industry. Cleve- 
and, 


Postwar Planning .................35 


Some A B C’s of Postwar Planning, pre- 
pared by Policyholders Service Bureau, 


Metropolitan Life Insurance Co., New York 
City, considers problems of objective, re. 
sponsibility, scope, fact, timing, and organi- 
zation of programs. 


Air Transport Facts...............36 


Air Transport Assn., Washington, has 
issued fifth edition—revised through 1912 
—of its Little Known Facts About the 
Scheduled Air Transport Industry. 


Information Service ..............37 


First issue of The Berliner Aeronautical 
Survey, prepared by J. J. Berliner & Stuff, 
New York City, is now ready. It lists 
various aviation subjects upon which this 
organization is prepared to supply infornia- 
tion. Service is: offered on fee basis. 


Express Charge Calculator.........38 


Air Express Div., Railway Express 
Agency, New York City, is distributing .en- 
velope-size cardboarl1 gadget with intern: ] 
sliding section for estimating shipping 
charges. Dispatcher simply sets calculator 
for package weight, selects proper mileage 
in distance column, then reads approxi- 
mate cost in adjoining ‘window.’ 


PLASTICS & STEELS 


Plastic Properties ................39 


Plastics Dept., E. I. duPont de Nemours 
& Co., Arlington, N. J., has compiled prop- 
erties of its various products in- leaflet, 
duPont Plastics. Among them are Lucite, 
Plastacele, Pyralin, Nylon, and Butacite 
products. 


BOOS r\e. 5152015 Rendinh ose owr> ere Sate Woe oO 


Two bulletins of engineering and prop- 
erty information issued by Jessop Steel Co., 
Washington, Pa., cover company’s hot-work 
steels and water-hardening tool steel. 





Latest Machine Tools 


Propeller Miller........eeseeeeees 41 


Machine designed to form-mill radii 
and angle on inside of propeller barrels 
has angular milling cutter with radius 





ts 
bo 
bo 


on bottom, uses high speed steel blades, 
and is mounted directly on spindle driven 
by 10-hp. motor. Drive to spindle is 
through V-belts, with pick-off gears 


furnishing speed changes in ratio of 30 to 


1. Workpiece is held in fixture mounted 
on rotary table of 22 in. dia. Automatic 
cycle provides three independent motions 
—cross feed to column, vertical to head, 
and rotary to table. All are timed and 
interlocked with spindle starting and 
stopping and with coolant flow. Hydraulic 
actuation is provided to moving mem- 
bers, and table is turned by fluid motor. 
Its rate of rotation, according to maker, 
Sundstrand Machine Tool Co., Rockford, 
Ill., can be varied from % to 10.1 in,/min. 
AVIATION, Apr. '44, 


Metal I es sie wise es Re wee Cueesecde 


Improvements made in metal-cutting 
power saw include increased feed unit vil 
capacity, enlarged frame and guide travel 
bearings, larger chip capacity, and new 
hydraulic unit for measuring length of 
cut. Feed pressure, which can be regu- 
lated in ounces, is controlled by vernier 
screw. Four-sided frame surrounds blade 
and work; plate backs up blade to permit 
maximum pressure with minimum blace 
strain. Frame, with reciprocating travel, 
is balanced on dual hydraulic cylinders. 
Automatic models of 7- and 11-in. size 
can be converted for cutting bars or tules 
singly or in nests. Saw_is_ product of 
Peerless Machine Co., Racine, Wis.— 
AVIATION, Apr., ’44. 


Contour Miller...........00000006 543 


For automatically milling long non- 
ferrous airframe parts, Model A80-A con- 
tour miller has eight cutter heads mounted 
on two carriages; each has two vertical 
and two horizontal heads, and all eight 
can be used simultaneously. Such a pro- 
cedure, says Onsrud Machine .. Works, 
Chicago, involves a’ two-station setup 
with work being moved from one to other 
station as fast as cutters on each car- 
riage finish their respective operations. 
Air clamps hold work to table, and car- 
riages, riding on bed, have speeds from 
4 in. to 18 ft. 6 in. per min. Lineal cut- 
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New Forging Horizon 


Tube Turns’ engineering experience plus ingenuity . . 
particularly in new applications and heat-treating metho 
. .. provide an effective approach for solving today’s difficu 
forging problems. The future is crowded with new ideas .. 
new products . . . new applications for forgings. Developmem 
engineers, working on tomorrow’s problems, will find Tub 
Turns ready and able to cooperate. 


TUBE TURNS (Inc.), Louisville, Kentucky 


TUBE TURNS 
Forgings. for Industry 


The dramatic air-action in “Joe Foss Downs 
Another” portrays (on the reverse side) the 
flying U. S. Marines ... the 4th of 12 Ses- 
sions war paintings presented by Tube Turns. 





ting velocities of 5,000 to 6,000 ft./min. 
are possible from motor speeds as high as 
10,300 rpm. With water-cooling system, 
motors can take 100 percent overload and 
deliver total of 360 hp. Cutter travel is 
regulated by pneumatic pressure and 
guided by template follower; each cutter 
and follower are part of single motor 
assembly. Automatic feeding device con- 
sists of rollers moving over cam bar con- 
toured in relation to work and thus 
regulating rheostats on carriage drive 
motors. Machine thus slows down on 
heavy cuts and speeds up on light ones. 
While standard length of miller is 60 ft., 
bed may be extended by adding sections.— 
AVIATION, Apr., '44. 


Battery Welder...................44 


Direct current resistance welder using 
storage battery power, which reduces in- 
stallation and operating costs and elim- 
inates inductive and reactance losses, is 
announced by Progressive Welder Co., 
Detroit. Since modified versions of com- 

ny’s machines and guns can be used 
with battery power unit, no radical rede- 
sign of available machines is said to be 
necessary. Development of this welder, it 


is reported, has resulted from advances 
in battery design effecting ability ta 
withstand repeated high discharge rates, 
also development of contactor-controller 
which will control and interrupt great 
amounts of current without arcing. Power 
for charging batteries is supplied by 
automatically controlled dry-disk rectifier 
operating on single or 3-phase a.c. power 
line. Weld cycle is regulated by non- 
sychronous sequence control, automatic 
pressure switch, and _pedal-operated 
starting switch. Control of actual amount 
of braiding current is furnished by con- 
tactor-controller. Operating principle, 
says company, “is that of well-known 
‘carbon-pile,’ although pressures in con- 
tactor may be as high as 25 tons when 
welding aluminum. Usual factory air 
line pressure is sufficient . .. When pres- 
sure on contactor drops to zero, current 
automaticaliy stops flowing.’’—AVIA- 
TION, Apr., ’44 


ERRATA 


In the published account dealing with | 


this company’s portable seam welder 


(Item No. 64, P. 243, Dec. Aviation), 1 


two misstatements appeared. Correct in- 


formation is that ‘‘the machine has been ; 


designed for welding steel 2 to two 
thicknesses of 20 gage, including stain- 
less steels’ and that ‘about 5 gal. [of 
water] a minute is required to obtain 
optimum performance from the welder.” 


ShopEquipment 
& Accessories 


ko aE ee ae er 


_ For making right-angle outs necessary 
in AN tube flares, Imperial Brass Mfg. 
Co., Chicago, is manufacturing cutter for 


aluminum, copper, brass, or steel tubing ° 


from \% to 1% in. o.d. Among features 
Teported: Tube rests against two rollers, 
Preventing galling or rubbing; flare cut- 
off in rollers enables operator to remove 


damaged flare with minimum waste and ° 


frequently eliminates replacement of 
tubing; tool includes reamer for remov- 
hg burrs; enclosed telescope-feed mech- 
anism protects threads against dirt; 
and over-all length of tool remains same 
Tegardless of size of tube being cut.— 
VIATION, Apr., ’44. 


AVIATION, April, 1944 


ROSAN THREADED INSERTS 
AND LOCKED -IN STUDS IN 
ALL MATERIALS 


Under the Rosdn Locking System, 


| 


Rosdn Threaded Inserts and Studs 

















are completely permanent installa- 
tions, yet they are easily removed. 


@ STANDARD INSERT: The Rosdn Threaded In=” 
sert, when locked in another material, oweg its 
permanence to the Rosdn Locking Ringsaihen 
forced into the counterbore ground the serrated 
collar this ring broaches the parent material’ with, 
the sharp leading edges of its outer serpgtions or 
splines, and locks the unit solidtyyin. thé*wiaterial. 
ee. 


@ STANDARD STUD. The Rosdin Locked-in Stud 
uses the same type of locking ring as used on the 
Threaded Insert. Any amount of force may be 
applied to a frozen nut without disturbing the 
stud. As it cannot back out, no oversize replace- 
ment is ever necessary. , 
e TERMINAL STUD. This stud may be put in from 

the front; requires no through-boring, recessing=* 
or shielding at the back. Although this stud is’, 
locked in the material it is easily removable for’ 
repairs or replacement without distum ing the 

panel and without injury to the parent erial. 


@ MOLDED-IN INSERT. Used for plastics and other 
molded materials which require stronger fastening | 
points than are possible in these materials direct. .. 
Removal leaves a threaded, counterbored and 
serrated hole into which a standard Rosdn’ 
Locked-in Insert may be installed without extra 
operations. 


WRITE for Sp sel Becllati A sh 

ing the above Inserts and Studs. 
Please state your title when writing. 
Manufacturers are invited to submit 
their fastening problems to our En- 
gineering Dept. No Obligation, 








AS MODERN AS AT HOME 


At war, code messages flash between advanced 
posts and control centers. For speed and accuracy, 
teletypes are used, their vital electric power sup- 
plied by gasoline engine-driven generators. Another 
of the hundreds of uses for the hundreds of thou- 
sands of dependable Briggs & Stratton 4-cycle, air- 
oe gasoline engines now serving our armed 
orces. 





ee war’s unprecedented demands 
have given us the opportunity to 
successfully meet a double challenge. 
ONE—to set new all-time records 
for production. TWO —to constantly 
maintain, even under wartime stresses, 
Briggs & Stratton high standards of 
quality, rugged dependability, preci- 
sion manufacture and economical per- 
formance. 
Thus we are better prepared than ever 
—to help on your present war needs 
or your postwar planning—and to keep 
up the Briggs & Stratton tradition as 
builders of “the world’s finest air- 
cooled gasoline engines.” 
“It’s powered right — 
when it’s powered by 
Briggs & Stratton.” 


BRIGGS & STRATTON CORP. 
MILWAUKEE 1, WIS., U. S. A. 
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Hollow cylindrical post to provide ten)- 
perature control and stability is feature 
of new industrial tri-square made of aged 
and treated materials of 60-64C Rockwell] 
hardness by Thomas Tool and Machine 
Co., Pontiac, Mich. Line accuracy is 












stated to be obtained by design which 
permits contact against side of cylindri- 
cal post only at point of tangency. Meas- 
uring accuracy is stated to be within 
tenths of a thousandth of an inch. Models, 
which can be readily reconditioned, are 
available in 4-, 6-, 8-, 10-, 12-, 14-, and 
16-in. sizes.—AVIATION, Apr., '44 











Plastic Protector .................47 


Protecto-Kote is name given by Re- 
serve Research Co., Cleveland, to liquid 
coating to be applied as factory protector 
to plastic lights, instrument panel in- 
stallations, and such’ substances as 
methyl methacrylate, Plexiglas, Lucite, 
and cellulose acetate. Coating can be 
applied by dipping or spraying, dries 
quickly, is stated to be impervious to 
grease, paints, paint solvents, and being 
water soluble is easily removed.—AVIA- 
TION, Apr., ’44 

















Aircraft-Accessory Actuator .......48 


Multiple-gear reduction torque shaft 
actuator for operating wing flaps, land- 
ing gears, and bomb bay doors has been 
designed by Western Gear Works, Lyn- 
wood, Calif. Actuator, measuring 14 7/16 
x5x5 1/8 in. weighs 17 lb. has adjustable 
maximum slip torque capacity up to 
600-in. lb. and output speed of 110 rpm. 
at 573 in./Ib. It is sealed in aluminum 
alloy housing and can be energized by 
either electric or hydraulic power.— 
AVIATION, Apr., '44. 

















Instrument Tester .................49 

Among some 25 instruments which can 
be tested and calibrated on special test 
unit which can be taken to plane on 
two-wheel dolly, are manifold, airspeed, 


AVIATION, April, i944 
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fuel pressure and quantity indicators, 
aimmeters, voltmeters, and altimeters. 
Unit can also be lifted from dolly and 
installed on shop bench. It is sold by 
Liberty Motors & Engineering Corp., 
saltimore, equipped with necessary hoses, 
tachometer shafts, adapters, and tools.— 
AVIATION, Apr., '44. : 


Suction, Pressure System..........50 


New suction and air pressure system 
developed by Eclipse-Pioneer Div., Ben- 
dix Aviation Corp., Teterboro, N. J., to 
meet H-1 specifications consists of type 
764-6 engine-driven air pump, pressure 
sufety valve, oil separator, and throttling 
unloading valve. At 2,250 pump-shaft 
rpm., system will supply 30 cfm., 6 in. 
Hg suction for gyroscopic flight instru- 
ments, and air pressure for de-icer sys- 
tems. “The throttling unloading valve,” 
says company, ‘‘maintains constant suc- 
tion for instrument operation and unloads 
air pump when differential between pres- 
surized cabin and atmosphere is sufficient 
to operate instruments. Engine driven air 
pump, weighing only 11 Ilb., incorporates 
a shear section for protection in event of 
overload, a removable flexible drive 
coupling for torsional flexibility, a nitri- 
east iron pump liner, and improved 
through-type interlocking vanes.’’ Be- 
sides this system having 30 cfm. output, 
Bendix is manufacturing two other types 
B-xA providing 15 cfm., 4 in. Hg. suction, 
and 16 in. Hg. pressure at 2,250 rpm. and 
model B-11A providing 30 cfm., 4 in. Hg. 
suction, and 1 in. Hg. pressure at 1,500 
rpm.—AVIATION, Apr., ’44. 


Outside Deburrer ................51 


Severance Tool Industries, Saginaw, 
Mich., has designed outside deburring cut- 
ter with coolant hole (arrow) admitting 
lubricant to cool cutter and wash away 


chips. Intended for stationary installa- 
tion on automatic screw machines and 
turret lathes in which work revolves, 
deburrer has hole located so that coolant 
flows from inside of cutter across teeth. 
Cutter can be fastened or removed by 
inserting spanner wrench in _ hole.— 
AVIATION, Apr., °44. 


Solenoid Aircraft Relay............52 


For landing light, fuel pump, and gun 
‘Controls, 50-amp. solenoid aircraft relay 
will fake surges up to 400 amp. and 
Vibration of 5 to 55 cycles per second 
with total excursion of 1/16 in. in any 
direction. Maker, Hart Mfg. Co., Hart- 
ford, Conn., gives weight as less than .6 
lb.—AVIATION, Apr., ’44. 


Cylinder Thermocouple ............53 


Released royalty-free to aviation indus- 
try, new bayonet thermocouple for meas- 
uring cylinder head temperatures can be 
Mserted, according to Revers Co., Wal- 
lingford, Conn., into any strategic well 
where it takes place of usual spark plug 
gasket type of heat measurer. Units are 
available individually or woven into har- 
nesses in any number for multiple. cylin- 
der installations.—AVIATION, Apr., ’44. 


AVIATION, April, 1944 





Model 2 Moto- 
Tool, complete 
with accessories, @ 
as illustrated, in @ 
felt-lined hard- & 
wood case— 

| $23.50. Model 2 BF 
Moto-Tool only, 

| with emery wheel 
point — $16.50, 





27,000 


R.P.M. 











Used in machine shops and tool rooms 
for finishing intricate dies. Used on 
production lines to clean castings, 
turnings and forgings.. . . sharpen 
tools and do hundreds of grinding, 


finishing, polishing, burring, routing 


and etching operations. 


Dremel Moto-Tool has AC-DC motor 
with shock-proof bakelite housing, oil- 
sealed (oil-less) bearings, and built-in 
cooling fan. Weighs only 13 ounces 
—so light and compact a girl can 
handle it with ease. Dynamically 
balanced armature eliminates vibra- 
tion and provides precision control. 
Moto-Tool’s high speed (27,000 rpm) 
permits finer, faster work—conserves 
cutters. 


FOR FINER 
FASTER FINISHING 


Dremel Moto-Tools are proving in- 
dispensable aids in speeding up war 
production in such plants as General 
Electric, Westinghouse, Remington 
Arms, Ford, Nash-Kelvinator, Con- 
solidated Aircraft, Douglas and 
Northrup Aircraft, and many similar 
"Arsenals of Democracy." 


Try a Dremel Moto-Tool on your own 
jobs—in your own shop. See how 
versatile, how indispensable it is— 
how it saves time and materials. 
Order from your distributor. If he 
cannot supply you—write factory. 


PROMPT SHIPMENT on orders with 
proper priority. 


Whether you have a Moto-Tool or any other type of grinder, use 
only genuine Dremel shop-tested Accessories — steel cutters, 


grinding points, brushes, sanders, etc. 


gee 


Write for literature. 




















SAVES FAST FIGHTERS ! 


When flames start licking their 
greedy tongues around aircraft, 
you want the right kind of action 
FAST. 

That’s just what you get when 
PLUS-FIFTY DUGAS Dry Chem- 
ical is on the spot. The split- 
second that PLUS-FIFTY DU- 
GAS Dry Chemical hits flames, 
huge blankets of fire-smothering 
gases are released. With amazing 


Approved by Underwriters’ Laboratories 
and Factory Mutual Laboratories. 


speed, the fire is OUT. 

Remember, too, that PLUS- . 
FIFTY DUGAS Dry Chemical 
hurts nothing but fire, is harm- 
less to both personnel and 
engines. 

Write or wire us for further 
facts about PLUS-FIFTY DUGAS 
Dry Chemical and priority infor- 
mation on DUGAS Fire Extin- 
guishing Equipment. 


CHART 
showing compara- 
tive characteristics 
of all types of ap- 
proved hand fire 
extinguishers sent 
free on request. 










MODEL 150 
WHEELED 
EXTINGUISHER 






DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWNED AND OPERATED BY ANSUL CHEMICAL COMPANY 
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Repeat Press Welder..............54 


Foot pedal, eliminating solenoid valve, 
for controlling squeezing and holding is 
part of new automatic air-operated re- 
peat press welder intended for work on 
aluminum and stainless steel. Design of 
upper horn permits change from spot to 
projection welding by substitution of 
auxiliary lower horn with platen. Regu- 
lar lower horn is face-plate mounted and 
adjustable to various throat openings; 
standard depth is 20 in. Pancake trans- 


econdary and 
offered range 
ratings being 
cle at stand- 


former has cast ¢ 
water cooling: Capa@ 
from 50 to 250 kva, % 
based on 50 percent 
ard throat depth. 4 
Welder & Eng, Co., Ka 0., 
for use with électronic control providing 
sychronous timing and phase shift heat 
control—AVIATION, Apr., '44. 


Hydraulic Filter...........00ee00++55 


Capable of separating out particles of 
5 microns or larger, new filter for hydrau- 
lic systems has cartridge which expands 
and contracts in operating temperature 
range of -65 to +165 deg. F. One model 
is 6x8% in., weighs 2 lb., and has 3,800 
sq. in. of filtering area. Inlet is of 1% ™. 
dia., and rated output is 1,800 gph. at 
100 deg. F. with pressure drop of 16 02. 
in AN-VV-O-366a fluid. Flow can be 
in either direction, and filter will operate 
in any position. Automatic relief will 
bypass full flow if it exceeds predeter- 
mined pressure setting. Metal parts are 
dural alloy. Also offered by maker, Adel 
Precision Products Corp., Burbank, Calif. 
are 2- and 4-in. sizes. Their respective 
capacities are 450 and 1,350 gph— 
AVIATION, Apr., ’44. 


Broken Drill Salvagers...........- +56 


Two tools for putting broken drills back 
to work are announced by Topflight Too! 
Co., Towson, Md. One is a flute-locking 
device for clamping small pieces of broken 
drills; other is flute key collet which 
eliminates former practice of soldering 
broken pieces to a collet. Lock grip ‘, 
augmented by tool vibration.—AVIATION, 
Apr., ’44. 


AVIATION, April, 194 
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Field Generator...........26.002+-57 


Starters and other aircraft equipment 
reguiring 24 v. d.c. for testing can be 
supplied by auxiliary portable field unit 


manufactured by Rocky Mountain Steel 
Products Co., Los Angeles. On its chasis, 
which rolls on two 16-in. wheels and one 
8-in. caster, are gasoline engine driving 
1,200-w. generator, two 12-v. storage 
batteries connected in series, and voltag 

regulator.—AVIATION, Apr., ’44. : 


Fire Detectors.......ccceeseeeees 58 


Continuous and unit fire detecting de- 
vices for aircraft. are announced by 
Fenwal, Inc., Ashland, Mass. Former (il- 
lustrated with connector) is a .copper- 
plated fusible alloy tube in which a con- 
ductor wire is supported on inorganic 
insulating beads. In presence of flame, 
interior tin alloy melts, filling spaces be- 
tween beads and completing alarm cir- 
cuit. Specifications: Weight 1.5 oz. per 
ft.; diameter 7/32 in.; melting point of 
alloy 350 deg. F.; and time delay on en- 
gine test measured at .3 and .8 sec. with 
flame temperature of 2,000 deg. F. Unit 
detector on other hand, has expanding 
shell separating two. silver contacts, 
which are carried on curved invar struts 
under high spring tension. It is stated 
that it will withstand repeated tempera- 
tures of 2,000 deg. F. without damage 
or change in calibration point. Specifica- 
tions: Current rating 10 amp. max. at 
115 v., 5 amp. max. at 230 v. (small con- 
denser may be required for direct cur- 
rent); weight approx. 3 oz.; calibration 
point 350 deg. F.; and response time % 
sec. under 2,000 deg, F, flame.—AVIA- 
TION, Apr., ’44. 


Slow-Hit Rivet Hammer. eeoeeeeeece 59 


First two sizes of new line of slow- 
hitting rivet hammers has been put in 
production by Forss Pneumatic Tool Co. 
Hammers have two-finger triggers, me- 
tered air throttle valves, and construc- 
tion minimizing vibration. With either 
offset or grip handles, hammers are made 
in two sizes, one having nominal capacity 
of 4%, -5/32-in. rivets, other 4-in. Bee- 
hive retainer and adjustable air regula- 
tor are standard equipment; nozzles take 


standard Parker taper shank rivet sets 
1% long and of .401-in. dia.—AVIATION, 
Apr., °44. 


Distributor WOGUOP ira s cickdws Kebceneee 


On device for testing distributors are 
mounted two electronic tubes, one red, 
other blue, which rotate on wmotor- 
driven disk in unison with distributor 
arm. Tubes sparkle when contacts close 
and flash out of phase when cam, shaft, 
or bushing is worn. Number of degrees 
of cam travel during which points are 
both open and closed can be determined 
by turning switch and observing on de- 
gree ring amount of change between light 
bars. Into tester Lanagan & Hoke, Phila- 
delphia, have also incorporated vacuum 
pump and gage to operate vacuum-ad- 
vance mechanism and thus ascertain 


whether unit is advancing spark accord- 
ing to manufacturer’s 
AVIATION, Apr., ’ 


specifications.— 


Brake Drum Truer ................61 


Squirrel-cage induction motor, mag- 
netic starter switches, special cones for 
drums, and silencers are among features 
of aircraft brake drum truing machine 
in which transfer from turning to grind- 
ing can be made quickly by rotating 
turret. Available with or without crane 
and hoist, it is made by Lempco Products, 
Bedford, Ohio.—AVIATION, Apr., °44 


Shefting Insulation................62 


Process of insulating pinion gears from 
shafting by a rubber bushing between 
them is revealed by Bushings, Inc., Berk- 
ley, Mich. Without using special tooling 
or inner or outer metal sleeves, heat, or 
molds in installation, rubber, or synthetic 
recommended in presence of lubricant, 
provides mechanical bond with gear bore 
and shafting surface sufficiently strong to 
transmit required torque.—AVIATION, 
Apr., ’44 





*% FOR VICTORY YOU NEED 


VOLUME . 








*% .. FOR VOLUME YOU NEED A VARIETY OF 
GAUGES TO CHECK YOUR PARTICULAR JOBS 


Now more than ever before, industry is confronted with the problem of 

working to closer tolerances, that is why each operation must be checked 

carefully before it is allowed to pass along the production line. That is also 

why most manufacturers recognize the importance of using a variety of 

precision made gauges to speed up these inspections—and that is why 
manufacturers are using Turner’s Precision made 
gauges, because they know they. can rely upon 
them for checking closer tolerances. 


- Send for literature on gauges that ok 
Turner makes. 


| ORNER CORInDING Company 





AVIATION, April, 1944 
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ng life rests “ 
lly no “returns 
s conservative. 
_.. manufactur- 
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aaa he “secrets” 
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of Tobe’s ability to master difficult 


i the 
specifications, like those of 


new American War Standards. wi 
“pp” Molded Paper Condense 
below is an example. It is 
made of high grade Kraft — 
paper and aluminum agg ss 
oil impregnated and molde pe 
low-loss Bakelite. Leads are aa 
copper wire. Whatever J 
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shown 
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with you. Inquiries and re- 
quests for samples will 
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LONG LIFE ASSURED 








Stalwart.-lime 


Norseman’s Tower in Newport, R. I. 
One of America’s oldest structures, 
Said to have been built by the Vikings 
about 1040 A.D, 




















SPECIFICATIONS “DP” MOLDED PAPER CONDENSERS 


CAPACITANCE... ....ccecccccveeeeeeee-O01 to .04 MFD 
WORKING VOLTAGE.............0002...See chart at right 

Flash test 3 times rated DC working voltage 
SHUNT RESISTANCE At 185°F— 1000 megohms or greater 


At 72°F—50000 megohms or greater 
WORKING TEMPERATURE RANGE Minus 50° F to plus 185° F 


OPERATING FREQUENCY RANGE. . Upper limit 40 megacycles 


POWER FACTOR............At 1000 cycles .004 to .006 
DIMENSIONS. .......20000000013/16" x 13/16” x 19/64” 


Capacity | DC Working TOBE & AMERICAN WAR 
in MMFD. Voltage STANDARDS DESIGNATIONS 
: Rating “A” Characteristic  “B” 
1000 600— 1500 CN35A102 CN35B102 
1500 600— 1500 CN35A152 CN35B152 
2000 600— 1500 CN35A202 CN35B202 
2500 600— 1250 CN35A252 CN35B252 
_ 3000 600— 1000 CN35A302 CN35B302 
4000 600— 1000 CN35A402 CN35B402 
5000 600— 800 CN35A502 CN35B502 
6000 600— 800 CN35A602 CN35B602 
7000 500— 700 CN35A702 CN35B702 
8000 500— 700 CN35A802 CN35B802 
10000 400— 600 CN35A103 CN35B103 
Q at one megacycle—average 20 20000 200— 300 CN35A203 CN35B203° 
30000 50— 150 CN35A303 CN35B303 
40000 50— 100 CN35A403 CN358403 
Oy 2, 
@ e 
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A SMALL PART IN VICTORY TODAY 4+ massac!” 
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A BIG PART IN INDUSTRY TOMORROW 


AVIATION, April, 1944 
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Piston Ring Checker...........+++.63 


Measurement of piston ring surface- 
roughness with Type R fixture in connec- 
tion with company’s profilometer is re- 
ported by Physicists Research Co., Ann 
Arbor, Mich. Tracer, which measures 


circumferentially, radially, or by combina- 
tion of both methods, is automatically 
advanced and retarded for each ring, size 
of which may vary from 2 to 10 in. i.d. 
Fixture weighs 95 lb., measures 10x22x7% 
in, and can be operated from 115-v., 
60-cycle power source.—AVIATION, Apr., 
44, 


LMI iia a cake oad 006 eu aaning + OM 


New oil cooler drain valve and line of 
poppet Y and straight oil drain valves 
are now being produced by Koehler Air- 
craft Products Co., Dayton, which lists 
features as free operation at all tem- 
peratures, automatic closing unless valve 
is in wide open position, and less weight. 
—AVIATION, Apr., '44. 


Gable Fittings ... cccccccccccccccs 65 


Clevis rod end employing terminal de- 
veloped to replace cable ends in aircraft 
controls has nut which fits into rod end 
terminal socket. This nut, which can be 
furnished with right- or lefthand threads 
and flattened opposite sides for tighten- 
ing with end wrench, holds_ terminal 
against a hex nut. Both nuts are drilled 
for lock wires. Terminals are stamped 
from alloy steel and cadmium plated. 








These rod ends are available from Poul- 
stn & Nardon, Los Angeles, in fork and 
eye types in following sizes: 4-40, 8-32, 
10-32, 12-24, 144-28, 5/16-24, and %-24.— 
AVIATION, Apr., '44. 


AVIATION, April, 1944 





If priorities deny you the 
advantages of McGILL 
Precision Bearings today, 
remember, post-war tomorrow is coming. The time to plan 
for it-is now! A year from now what will we wish we had 
done today? 

Experienced McGILL engineers are ready and eager to 
assist you in improving your future bearing applications. 
This service is yours for the asking. There is no priority on 
ideas. The satisfactory service record back of McGILL Ball 
and Roller Bearings makes their use a selling “feature” in 
any machine. 


ge 
sega gp 


McGILL “Solidend” MULTIROL Bearing McGILL Maximum Capacity Ball Bearing 


Write for Catalog 


MGILL 


MANUFACTURING CO., INC. 


BEARING DIVISION 
1950 N. Lafayette St. 


VALPARAISO, INDIANA 
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Simple method of applying high speed tips 


Information supplied by an Industrial Publication 


Copper brazing offers a readily available means 
of mounting high speed steel tips on low alloy 
shanks for cutting tools. 

The procedure is quite simple. A recess milled 
in the shank is thoroughly cleaned and coated with 
brazing flux. The flux is also applied to the high 
speed steel tip. A copper shim (0.003 to O. msi in. 
thick) is cut to the size of the recess. 

The shank is heated until the flux flows tibely 
before the shim is fitted in the recess. After the 
shim and tip are put in place, the assembly is 
brought up to 1650° F., in a preheating furnace. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 


Then the assembly is transferred to.a high 
heat furnace and held at quenching temperature 
(2200-2350° F.) until the tip is soaked through. 
Copper melts at 1980° F., therefore the shim 
will melt and spread over the interfaces, forming 
a firm bond. 

After withdrawal from the furnace the tip is 
aligned and pressed into place to squeeze out 
excess copper and flux. As soon as the tip is well 
bonded to the shank, that end is oil quenched. 
Final operation consists of the usual high speed 
steel temper at 1000-1050° F. 


MOLYBDIC OXIDE, BRIQUETTEDOR CANNED > 
FERROMOLYBDENUMe”“CALCIUM MOLYBDATE” 
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Ignition Conduit..................66 


Titeflex, Inc., Newark, N. J., is manu- 
facturing new ignition conduit, Aerocon, 
which is reported to have remained pres- 


sure-tight after 500 flight hours. Com- 
pany is also recommending use of new 
flexible-clip sizing sleeve (illustrated) on 
conduit. It is bendable and has been heat 
treated to spring temper so that it can be 
re-located anywhere along conduit sim- 
ply by twisting ends and moving.—AVIA- 
TION, Apr., ’” 


Gounting Scale .....cccccccccce cs OF 


Third pan attached to lower beam lever 
of scale made by Howe Scale Co., Rut- 
land, Vt., is reported to speed counting 
of small parts without need for ratio 
charts or reference tables. ‘A _ typical 
application for third pan,’’ says company, 
“is making up ‘counters’ or unit lots to 
count large numbers of small pieces. ... 
In issuing 30,000 nuts, for example, 300 








are required as counters on ordinary 
double-ratio scale. Instead of counting 
that number by hand, 30 can be placed 
in the 100:1 pan, and nuts poured into 
third pan until balance is obtained. The 
total in third pan will be required 300. 
These are transferred to 100:1 pan, with 
which a count of 30,000 can be made on 
platform.” Platform, of 8% in. dia., is 
beaded to hold scoop 191%4x10x6 in. 
Flush target indicator is reported to 
eliminate parallax.—AVIATION, Apr., 744. 


ee 


Re-usable fitting for hydraulic hose 
ends has been put on market. It can be 
attached with two wrenches, or one 
wrench and a vise, without need for usual 


heavy crimping machine. Its manufac- 
turer, The Weatherhead Co., Cleveland, 
points out that use of this fitting sim- 
plifies spare parts problem; when a line 
is punctured, new hose need only be 
attached to former fittings, thus fewer of 
them have to be _ stocked. Fitting is 
adaptable to outside tolerances of from 
.015 to .080 in.AVIATION, Apr., ’44. 


Material Analyzer.............+++-69 


Circular cardboard disk with interior 
cardboard wheel, devised by S. H. 
Phillips and published by Warren F. 
Lewis, Los Angeles, quickly determines 
specification numbers and properties of 
various airframe materials. Operator 
simply turns wheel until part of edge 
lettered with name of material in ques- 
tion appears in ‘‘window”’ in disk. Army 
and Navy specification numbers appear 
in windows on one side, and physical 
properties and chemical analyses on op- 
posite side.AVIATION, Apr., '44. 


Exit Flap Control.................20 


Announced by Penn Electric Switch 
Co., Goshen, Ind., new modulating exit 
flap control for liquid cooled engines is 
reported to be responsive to very small 
temperature changes and to be unaffected 
by altitude and vibration; it is also 
adaptable as an oil temperature control. 
With hydraulic power element consisting 
of self-compensating stainless steel capil- 
lary and diaphragm and positively re- 
sponding contact structure, control sets 
coolant exit flap or oil shutter in varying 
positions. from wide open to _ closed. 
Special positions for taxiing and idling 
can be obtained through cockpit switch 
which enables pilot to disconnect auto- 
matic control and set positions manually. 
Control, says company, “is available with 
an electric motor and screw-jack, or it 
can be used with a suitable hydraulic 
valve to automatically actuate flaps or 
shutters on air cooler, intercoolers, and 
"a radiators,’”’ — AVIATION, Apr., 
’, 














AT A MOME 


e Aircraft quality alloy steel bars — 
8630, X4130 and 4140—in a wide 
range of sizes, are in stock for 
immediate shipment from Ryerson 
plants at Chicago, St. Louis, Cincin- 
nati and Jersey City. These steels 
conform to specifications: AN-S-14, 
AN-QQ-S-684, and AN-QQ-S-752, 
respectively and are readily avail- 
able to aircraft manufacturers and 


Ryerson & Son, Inc., 








loseph T. 





FROM RYERSON 


Plants at: 
etroit, Cleveland, Cincinnati, Buffalo, Boston, Pittsbur, 


RYERSON STEEL-SERVICE 


NT’S NOTICE 
STOCK 


their subcontractors under the ACW 
pocasem. A booklet of stocks on 

and, “Aircraft Alloy Steels,” in- 
cluding condensed specifications for 
AMS and AN‘S steels, will be sent 
on request. 

Other steels at eleven Ryerson 
plants comprise over 10,000 differ- 
ent kinds, shapes and sizes. Call 
Ryerson first for quick action on steel. 


Chicago, Milwaukee, St. Louis, 
. Philadelphia, Jersey City. 


























FOOTPRINTS .. HALT! 


OUTSIDE THE door of a final assembly room we have one 


of the world’s most unusual doormats. 





Made of gelatin, it seizes every tiny dust-speck, every bit of 
. lint on shoe soles. Even one of these might affect the free- 
rolling quality of a New Departure micro-instrument ball 


bearing — might mean the failure of a mission. 


For: in countless exacting locations, ball bearings large and 
small reduce friction and maintain precise location of moving 
parts to help keep our war-planes flying. Indeed ... one of 
the many reasons for the success of Allied planes and other 
war equipment is the long life and accuracy of the ball bear- 


ings used. 


NEW DEPARTURE 


BALL BEARINGS _.,,, 





NEW DEPARTURE e- DIVISION OF GENERAL MOTORS CORPORATION ee BRISTOL, CONNECTICUT 
Sales Branches: DETROIT, G. M. Bldg., Trinity 2-4700 CHICAGO, 230 N. Michigan Ave., State 5454. LOS ANGELES, 5035 Gifford Ave., Kimball 7161 
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Hydraulic Press...................71 


presses . 
ram for holding punches and dies, gage 
showing pressure in system and tons ap- 








New 10- and 20-ton portable hydraulic 
each incorporates large hollow 





plied by ram, self air-eliminating feature 
without bleeding, and foot control valve. 
Overload faetor is 50 percent, according 
to manufacturer, Reimuller Bros. Co., 
Franklin Park, IIL—AVIATION, Apr., 
144, 


Anti-Ice i  icockucine gueteecune 


Undergoing testing by Goodyear Tire & 

Rubber Co., Akron, is new electricity- 
conducting anti-icing boot for propeller 
blades and possibly wing leading edges. 
Boot eonsists of thin sheet of synthetic 
rubber. Wire conductors run down 
length of each edge and are connected to 
5j-v. generator on propeller hub. Inside 
portion of boot, which is cemented to 
propeller leading edge, consists of rein- 
forcing layer of, fabric and thin layer of 
synthetic rubber; exterior synthetic layer 
is heavier. Wires connecting boot to 
generator are sheathed in rubber sleeves 
to prevent braking or twisting.—AVIA- 
TION, Apr., ’44. 


Countersinking Cutters............73 


Originally made only for its own line 
of machines, countersinking cutters are 
now being provided by Farnham Mfg. 
Co, Buffalo, for all types of counter- 
sinking work. With rivet angles for all 
Standard rivets and screws, countersink- 
ers are available with body diameters of 





%,%, 3%, and 13/16 in. Interchangeable 
bilots permit cutters to be used on sev- 
ral sized holes. Built-in pilot style is 
a manufactured.—AVIATION, Apr., 


AVIA TION, April, 1944 





















NEW ismentto-pupe; writ- 
ability that makes it easy to put 
sharply clear and legible color 
markings on charts, drawings, blue 
Prints, ete... ABSOLUTELY MOIS. 
TURE PROOF MARKS . 
sharp Points, long wear 
Superior quality 

EBERHARD FABER, 









COLORED 
PENCILS 













++ Strong, 
and that 
YOu expect of 











INTRODUCTORY SAMPLES ON 
REQUEST. . . SEE COUPON 
5605 SKY BLUE 









































5622 ORANGE 
5606 CARMINE 5623 BROWN 
5607 YELLOW 5624 VIOLET 
5608 SAP GREEN 5625 BLUE 
5611 WHITE 5626 RED 
5613 TERRA COTTA 56 
28 6 
5614 PURPLE 5629 ae Pon Cone 


5615 LIGHT BLE 5633 GOLD ocure 
5616 MADDER RED 5637 DARK YELLOW 
5617 LEMON YELLOW 5648 OLIVE 

5618 LIGHT GREEN 5683 VANDYKE BROWN 
5619 GRAY 5686 MADER PINK 
5640 COMBINATION RED AND BLUE 


OF THE 
MICROTOMIC 


VAN DYKE 


DRAWING 
PENCILS 































AND THE LINE OF 


VAN DYKE 


AND OTHER ERASERS 













BEAR 


EBERHA 


THE FAMOUS NAME... 


FABER} 


EBERHARD FABER, Dept. A-4; 37 Greenpoint Ave., Brooklyn 22, N.Y. 
For test examination send FREE.one of your—____(color desired) Weatherproof VAN DYKE Pencils. 
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Micrometer Device................74 


Gauge Master for taking depth and 
inside micrometer measurements’. with 
micrometer caliper is announced. by L. H. T 
Harvey Associates, Minneapolis, which 
states need for depth micrometer in most 
precision work is thus eliminated. New 
attachment, reports maker, is a hardened 
steel block %x%x2 in. with a hollow 


Tear out and head containing a coil spring mounted 







mail for catalog 






































































FOR MNT NY - 
4 PRECISION yy \Yllue 9 
DEPTH YA) “oceees orerer —_‘aeer 
. Locn Pin 
MEASURING ——, 
By Scee 
‘ ; . 
: ; 1. Hardened and ground Geoune Suara 
; ; shaft...oversize ball 
; ; thrust bearing prevents 
> : overheating and adds to 
; : life of tool. 
: o near one end. Spring actuates a measur- 
S ing pin which extends through ground 
. ae 2. Large bronze radial under-surface of block and _ which is 
s “” 4 ° . held in place by another horizontal pin 
, ys bearing and adjusting controlled by a thumb screw. ‘In opera- 
i ° aie tion, says company, ‘“‘measuring pin is 
aoe : nut. forced down by spring until it seats it- 
rss . self, then is locked by lock screw, and 
: 5 ‘ reading is taken with a micrometer ecali- 
: : 3. Sleeve lock spring. per from top of head to tip of measuring 
. ° pin. For use with a 2-in. mike, head is 
: s set 1 in. above ground surface and 
; . : depths to 1 in. can be measured with 
. 4. Die cast ribbed sleeve. two interchangeable pins supplied with 
gage. For a 1-in. mike, head is set up 
; ° 3%, in. and depths to 4 in. can be meas- 
o . x 5 Heat treated bell ured.”—AVIATION, Apr., °44. 
nel > rt) e - 
c . 3 
n ‘ 6 outh foot... large chi se x 
2 ; N . sen 8 P i] Shipping Coating...........00000..75 
= clearance ports... uses | 
a] uU Japan Co., Cleveland, announces method 
rs} ¥ & standard 14”-28 thread of coating parts for shipment which 
o S eliminates need for other wrapping mate- 
- 0 be — cutter. rials and has advantages of speed in 
5 ° B 4 oe application, toughness, and high resist- 
° <q oO ance to heat. Parts are easily coated 
3 ° ‘ with stripping of ethylcellulose, which 
2 > can be removed with a penknife.—AVIA- 
> iS TION, Apr., ’44. 
: : + Lock i ‘ 
¢ ; : Positive NonShp cols Magnesium Grinders...............76 
. ; : Adjusts Withou For work on magnesium, grinders pro- 
2 . . adjustment - -; duced by Hammond Machinery Builders, 
< : : Easy finget jeeve an Kalamazoo, Mich., have been equipped 
: : . ull down $ with explosion-proof electrical equipment 
- 4 : past Pridjusting nut. , of and heavy plate wheel guards which can 
4 : : turn ’ mts 001” ac- be connected directly to exhaust system. 
= P . notch represe Grinders are manufactured in 10, 12, and 
<x e . + ystment. 14 in. sizes and have mountings for any 
: just standard 1, 2, or 3 hp. motor. Different 
o : 3 spindle speeds are possible through V- 
iI E : belt drive. rng gi sagen re —— 
* ° 3 . size, and large bearings are sealed agains 
> : . Three other foot styles for special needs. ; 
o . . 
a. . . 
E : . 
° > ° 
Y ° e 
n . . 
= 4 : 
& : : 
a . 
2 ‘ 
3 ‘ e. 4 
3 ; : 
Ne . . 
3 ‘ R 
c > : 
S . ; 
= ; ‘ 
5 e ‘ ; ; 
‘a ig E es ; . 
A} z = Used by major aircraft plants everywhere. 
Low in cost. Order a quantity to test. 
Write, on your letterhead, for our catalog. 
Write for => 
eur catalog 
bee 
High Quality Precision Tools | ; 
Just use coupon 





ZEPHYR MANUFACTURING COMPANY dust and grit. Standard equipment of 


Factory and Head Office: ; ; -flec- 
m - this RW series also includes spark deflec 
201 Hindry Avenue, Inglewood, California tors, adjustable work rests, tool tray, 

Eastern Branch Office: and removable water pot. Wheels and 


: : eye-shield are extra.—AVIATION, Apt. 
609 Stephenson Bldg., Detroit 2, Mich. 144, 


above and mail 
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GENERAL ees WHEEL 
Check These Features! 


Bi-metallic drum affords rapid 
heat transfer from braking surface 


Y Lighter weight... greater payload 


Heat control eliminates drum 


distortion... brake “fade” 


Y Longer service life 


The GENERAL 9 x 2 Expander-Tube Brake and Wheel—partially assembled. 


THE BRAKE WITH A "Sof C" Pedal / 


Yes .. . the drum distortion problem is licked __ passed rigid service tests. Dynamometer tests for 


. as is dangerous brake “fade”. . . thanks to 
General Tire’s pioneering use of a bimetallic 
drum in the GENERAL Expander-Tube brake 
and wheel combination. 


the brakes have met and surpassed stringent 
Government requirements . . . as have structural 
strength requirements for the static load rating 
simpler 


of the wheels. For longer service life .. . 
maintenance . . . easier, “softer” operation 


see GENERAL! 


Under actual flight conditions, in extreme cold 
and heat, the General brakes and wheels have .. 


BUY TAIL WHEELS... TAIL WHEEL TIRES & TUBES 


General’s tire-tube-wheel 
combination eliminates need 
for extra storage space; avoids 
unnecessary inventory; saves 
production, maintenance time; 
cuts costs; gives you the 
quality design that counts! 


ta one Package! 


Complete in one package... ready for immedi- 
ate installation—General tail wheels, tail wheel 
tires and tubes meet Army, Navy and C. A. A. 
specifications—have proved their superiority 
in service on all types of aircraft. 


Backed by General’s long, practical experience 
in airplane tire manufacture . . . production 

facilities are available for immediate delivery 
sion machined.. Fitted with y ; . ; 
tapered roller bearings. Tapered on General’s tail wheel tire, 


and straight axles. Built to tube and wheel combination. 
A. A. F, Spec. No. 98-25272. BY 


Ae 
(2a AL 


AIRPLANE TIRE 


GENERAL military. and com- 
mercial type tail wheels are 
fabricated from aluminum or 
magnesium alloy castings. Preci- 














Write, wire or phone, Aviation Division 


THE GENERAL TIRE & RUBBER CO., AKRON, O. 


AVIATION, April, 1944 




















Saw Gulde ..25.cccccvcccccescccesdt 


Self-seating saw guides of aluminum- 
bronze (Rockwell hardness C-34) are be- 
ing manufactured by Grob Bros., Grafton, 
Wis., for use on metal cutting machines. 
During operation, blade runs between 
guides attached above and below work 
table. Lubrication is supplied by felt pad 
fastened above upper guide. Guides are 

“ stated to produce longer life in blades 
and faster cutting under heavier pres- 
sures.—AVIATION, Apr., °44. 


Spot Welder Head................78 


For producing a number of closely 
spaced spot welds, Pier Equipment Mfg. 
Co., Benton Harbor, Mich., has devised 
head with hydraulic equalization feature 
to produce accurate spacing and uniform 
pressures. One model combines three 
points.—AVIATION, Apr., ’44 


Pn ROR ois cs cis bic ARS eka ee 


Wire solder containing new type flux 
in spiral grooves on its surface instead 
of in core is being marketed by National 
Lead Co., New York. Advantage is said 
to be unbroken flow of flux beginning be- 
> ig solder itself melts.—AVIATION, Apr., 
, 


Three-Liquid Manometer ...........80 


Three liquids, of varying densities to 
obtain accuracy over wide range of pres- 
sure while keeping meniscus within eye- 
level of operator, are incorporated in new 
manometer for testing speed indicators 
and pressure gages. Scales can be pro- 
vided to read in knots, kilometers per 
hour, and inches of water and mercury. 
Each liquid column, says maker, Kolls- 
man Instrument Div., Glendale, Calif., 
“is provided with an overflow well at top 

















Cherry Blind Rivets of the self-plugging type are supplied with a 


notch in the pulling mandrel or stem. 


This notch inhibits the flow of metal in the upsetting process of 


forming the pulling head. As a result, Cherry Rivets are more 


uniform and are easier to apply in blind or hard-to-get-at places. 


Cherry Blind Rivets have broad tolerances in grip length and 


hole size for a blind rivet. But there are a few simple rules that 


should be followed to get the best results. These are set forth in 


a new, well illustrated handbook for riveters and inspectors. 


RIVETERS’ MANUAL B-44—Request your free copy 
of the 36-page Cherry Blind Rivet Manual B-44. Ad- 
dress Department A-110, Cherry Rivet Company, 231 


Winston Street, Los Angeles 13, California. 


Cherry Rivets, their man- 
ufacture and application 
are covered by U. S. Pat- 
ents, issued and pending. 


238 





with a capacity 50 percent greater than 
that of entire system. If operator in- 
advertently applies too much pressure to 
a column, liquid is forced into safety 
well, and air bubbles past. As soon as 
pressure is released, all liquid drops back 
into system.”’ Each scale has needle-valve 
zero setting adjustment; rubber’ tube 
passing between set of rollers acts as 
vernier adjustment. Cycling is regulated 
by on-off switch.—AVIATION, Apr., '44. 


Cutting Oil. 


Peerless Oil Co., Los Angeles, announces 
marketing of new cutting oil compound 
(consisting of animal oils and chemicals) 
for use on operations on high speed tool, 
chrome molybdenum, and NE steels. It 
is said to increase both production speeds 
Pg length of tool life.—AVIATION, Apr., 


Wesieath- ic dcatewave totaal minniede: 5! OG 


Oil Bath Furnace..............-...82 


Built especially for an aircraft manu- 
facturer, this oil bath tempering and 
drawing furnace measures 24x34x34 in. 
and has tank 14 in. deep. It is for 
relieving quenching stresses in = small 
parts or for changing structure of grain. 
Gas-fired heating burner is inclosed be- 
hind door in front of tank, and heat is 
transmitted by immersed tubes. Heat is 
regulated thermostatically, and indicating 
regulator is mounted on instrument panel. 
Left- or right-hand drain boards can be 
attached at a pitch permitting oil to 


dribble back into tank. Manufacturer, 
Stanwood Corp., Chicago, can supply 
square or cylindrical baskets for ho!ding 


AVIATION, April, 1944 
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parts. Also other apparatus for heat 
treating, quenching, and pickling are 
illustrated in firm’s Bulletin No. 14.— 
AVIATION, Apr., '44. 


Inspection-Door Latch.............83 


Hartwell Aviation Supply Co., Los 
Angeles, announces manufacture of latch 
for inspection doors. Riveted flush with 
door, latch can be installed in standard 


AAF cut-out. It consists of trigger and 
bolt of light-gage steel, aluminum 
bracket, and two springs. Pressure on 
trigger releases bolt; when door is closed 
pressure on bolt locks it in place. Stand- 
ard model is 2% in. long and two or more 
can be installed on big doors.—AVIA- 
TION, Apr., °44 






Where do you want 
that heavy bulky 














"Near Infrared" 
(Continued from page 154) 


ment is used to dry the glue along the 
screws. 

Decision of Army and Navy officials 
to rush airplanes to the various theaters 
of war resulted in the creation of the 
auxiliary gasoline tank constructed of 
plastic bonded plywood. Tanks of 50 to 
160 gal. capacity are formed in halves of 
veneer, and the two sections are then 
joined tightly together with plastic resins. 
Near Infrared installations are being used 
to dry the plastic resins which join the 
halves. Such an installation requires a 
connected load of approximately 10 kw. 
Ten separate installations using a total 
of 100 kw., would possibly permit com- 
pleted drying of at least several hundred 
auxiliary tanks per hour. Installation 
and operating costs surely could be justi- 
fied for such production in face of urgent 
requirements. 

Boeing, Convair, Bell, and Lockheed all 
use the process for various baking- 
drying operations. Early in 1940—a year 
before Pearl Harbor—Lockheed, already 
confronted with millions of dollars in 
orders, was investigating a solution to 
bottlenecks in finishing, since that seemed 
to be the operation where delay was oc- 
curring. Definitely recognized was the 
necessity for a finishing process that 
would cut down wasted time and space. 

Accordingly, Near Infrared equipment 
was designed to bake zine chromate 
Primer on both sides of Alclad aluminum 
sheets of 18, 20, and 22 gage. Actual 
baking time per side is accomplished in 
0 sec., permitting the sheets to be either 
stacked or fabricated as quickly as needed 
lor fuselage sections, or other parts. Other 
mstallations are being used to bake fin- 
shes on various parts prior to, or after, 
‘abrication, The process is being used 
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stuff moved? 


Free-Roving Tractor-Footed 


ROUSTABOUT 
CRANE 














quickly, at low cost 


® No expensive delays — Roustabout 
Crane picks up and moves your motor, 
machine, casting, crate, I-beam or 
whatever it is, big or small, easily, in- 
stantly. It keeps things to 5 tons mov- 
ing around your factory, railroad, dock 
or airport. It’s where you want it when 
you want it. On wheels or crawler 
tracks, it’s easy to run, all tractor 
power, ball-bearing boom turntable, 
gears in oil, full boom swing — built 
for years of punishing work. Roust- 
about Crane is a highly profitable in- 
vestment in post-war efficiency. Write 
now for the whole story. 


THE HUGHES-KEENAN COMPANY 


637 NEWMAN STREET e MANSFIELD, OHIO 


Roustabout Cranes 


By Hughes-Keenan 




























similarly by Convair and Boeing, and in 
all cases baking times are comparable. 

Looking at the planes during and after 
assembly, we find that the transparent 
plastic used in the nose and gun turrets 
get a “shot” of radiant energy while 
being formed on special molds. Plastic 
sheets are hung in convection ovens until 
ready to form. They are then placed over 
cold molds and radiated with the energy, 
supplied by portable equipment, while they 
are pulled and stretched into the: proper 
shape. 

Light weight armor plate has the finish 
baked on by the process in 6 min. Curtiss- 
Wright Corp. uses the process for baking 
finish coats on the tips and cuffs of pro- 


pellers, also for baking a rust-resistant 
oil on the blades. The tips and cuffs are 
baked in approximately 3 min., while the 
oil processing operation requires only 2. 

In a Canadian industrial plant where 
airplane parts are manufactured and 
shipped to assembly plants, it has been 
found possible to produce four times the 
amount of finished parts over previous 
totals. Baking time on the parts is 10 
min., compared to the previous over-night 
air-dry operation. Once the material has 
traveled through the baking zone, it is 
ready for assembly and immediate ship- 
ment. 

Victor Adding Machine Co., manufac- 


turer of compasses, has found that the 











DO YOU NEED 
GAGE BLOCKS IN A 
HURRY? 


Mh These Ellstrom made Chromium Plated Gage Blocks Xe 
are now being delivered reasonably fast to those 
manufacturers who are doing vital. war work. 

The photograph above shows Set No. 81 contain- 

ng from .050 to 4 inches in size. x 

earborn Gage sets available, a 

ng prices of these will 


Oe ing 81 blocks ran 
There are other 


complete description includi 
be sent to you upon request. c 
* or contact your nearest Dearborn representative. 





DEARBORN GAGE CO. 


+ 


= 


ire or write us today *« 


22038 BEECH STREET 
DEARBORN. MICH. 











majority of the 21 parts which make up 
each compass can be baked in 4 to 6 min, 
Anti-icing pumps get the finish baked in 
6 min. Corrugated metal walkways used 
inside its planes are finsh-baked at Bell 
Aircraft in 2 min. 

‘In real and practice bombs, either the 
inside or outside protective coatings are 
baked by Near Infrared. A Canadian 
firm cut baking time of outside finish 
from 8 hr. to 15 min. Practice bombs of 
100 Ib. size are being finish baked in 4} 
min. Chemical bombs, after being spraved 
on the inside with asphalt black finish, 
are baked in 3 min. All these operations 
either are being speeded or more easily 
handled via the Near Infrared process. 

A Midwest aviation base, where cadets 
are trained, has found a valuable applica- 
tion in repairing fabric wings, etc., dam- 
aged by poor landings or stone tears. It 
is usually necessary to apply a piece of 
patching fabric and five coatings of dope 
to restore the planes to service. Each 
one of the five successive coatings of dope 
ordinarily requires nearly 2 hr. to air- 
dry. By using Near Infrared portable 
models, it was found possible to dry the 
five coatings of dope in approximately | 
hr. This method permits putting the plane 
back into service immediately, where 
previously it was laid up for a whole 
day. 





Metal-Plastic Flooring 
(Continued from page 131) 
ated to assure a good bond and eliminate 
any possibility of failure due to slippage. 

It is apparent, however, that in dealing 
with non-homogeneous beams, _ the 
standard stress and strain equations can- 
not be used without revision. This con- 
sists of the inclusion of the bending mod- 
ulus of elasticity in the formula for the 
various section properties, and these re- 
vised section properties should be derived 
by integration, using the bending modulus 
of elasticity as a variable (Fig. 3). 

Thus, 

P=S” A 
(dP) = S,°b,° (dy) 
and 
(dM) = y* (dP) = S,* by" y* (dy) 

Young’s Modulus: 

Sy = E, "A, 

Since the bending stress and strain are 
proportional to the distance from the 
neutral axis, 

Ay~y 

= K 
Be Pa By oy 
and substituting in the moment equa- 
tion, 


(dM) = K* E,* b,* y** (dy) 
M =K [YB by (dy) 
But 
r= fie @ 
M=K>= (EI) 
since : 
Ss 


EA Ey 
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At the lower fiber 
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s,= “SE (ED yn (A) 
Yn 
Thus, for a homogeneous material 
where E& is a constant 
_M'E yp 
ie ae 
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In computing the moment of inertia of 
the cross section of the flooring, the neu- 
tral axis is calculated on the basis of an 
effective area, determined by the ratio of 
the modulus of elasticity of the aluminum 
to that of the plastic. The stress at the 
extreme fibers and in the metal was cal- 
culated by the use of Formula A, in which 
either test results or computed values of 
EI were substituted. 

Tests on samples made from the ex- 
perimental mold checked within 5 percent 
of those computed for its design, and on 
the basis of these results, a production 
mold 338 in. x 66 in. was designed. 

An increase in strength is effected by 
increasing the thickness of the aluminum 
insert, which may be varied from a thick- 
ness of .016 in. to .040 in. in this mold. 
However, in order to keep the flooring in 
a balanced condition, i.e., failure simul- 
taneously in both the extreme upper and 
lower fibers, the thickness of the walking 
surface must be increased proportionately. 

The heel load is an arbitrary test set 
up to simulate the French heel of a 
woman’s shoe and is carried out by apply- 
ing pressure in a 3-in. square until failure 
occurs. From the results, this heel load 
value is a direct function of the cover 
thickness, A graph of the tabulated re- 
sults will illustrate the variation of these 
factors. 

A joggle is molded along one side of 
the flooring to enable the fastening to- 
gether of sections by overlapping without 
causing a break in the walking surface. 
A morocco surface is added to the sur- 
face sheet in the molding operation, thus 
eliminating the use and weight of a rub- 
ber mat. The desired color is in the 
material prior to forming, so additional 
labor in spraying is avoided, as well as 
the weight of a coat of paint. 

In appearance, Panelyte flooring re- 
sembles the aluminum decking used in 
the aircraft industry. The Glenn L. Mar- 
tin Co., now using it in the after-deck of 
the Mars, plans to employ this material ex- 
tensively both in new Navy flying boats 
and in postwar passenger planes now 
beginning to take form on the drawing 

ards. Having ‘determined definite 
Weight savings with the use of the floor- 
ing, dollar savings to operators are predi- 
cated, 

Even the heavier types of this flooring 
fepresent a substantial saving in weight 
ver other designs. To get the same 
Sirength and load carrying characteristics 
Obiainable with Panelyte flooring weigh- 


3] 


ing 885 lb. per sq. ft., it would be neces- 





K 


S, 


AVIATION, April, 1944 


sary to use plywood weighing 1.15 lb. or 
a corrugated metal flooring weighing 1.28 
Ib. for the same area. 

Elimination of a rubber mat by the 
molding of a morocco finish on the walk- 
ing surface, and the exclusion of the 
spraying operation, particularly in the 
case of plywood flooring where the high 
water absorption of the wood must be 
decreased, are additional advantages. The 
large 353 x 66 sheet is readily sawed, and 
this operation may. be performed as engi- 
neering changes occur. Variation in the 
strength characteristics obtainable from 
the same mold make the material applic- 
able over a wide range of requirements. 


Precipitation Static 
(Continued from page 144) 


some interesting sidelights on this theory. 
There seem to exist certain -minimum 
velocities, for each specific type of pre- 
cipitation, below which there is no appre- 
ciable charging of the airplane. For ex- 
ample: Pure water requires a much 
higher speed than snow or ice crystals. 
Sand, and most of the types of dust which 
have been tested, have a very low critical 
velocity. 

This may readily be explained by the 
fact that the more complex the molecule, 
the easier it is to dislodge the electrons 








wartime service. 
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Building Railroad Tracks 
for ELECTRONS 


Ber ORE being shot out into space to perform 
their many amazing tasks, radio’s tiny electrons must 
travel tortuous circuit paths or tracks laid down for them 
when radio equipment and installations are made. These 
“tracks,” or cables, are held together at intersections, 
curves and terminals by what is known in the language 
of electronics as Co-axial Cable Connectors. 
precision with which they are engineered and manu- 
factured, their strength and insulation, depend the vital 
flow of communications, the success of military missions 
and the safety of men. Astatic’s manufacturing facilities 
are today devoted in large part to the volume production 
of these important parts. Approved by Army and Navy 
engineers, and highly praised by many leading elec- 
tronic equipment manufacturers, Astatic Connectors are 
rendering the highest degree of operating efficiency in 
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THE IDEAL POSTWAR 
PROTECTIVE FINISH 


Dries in air in a matter of minutes 
—no drying equipment necessary. 


Unmatched in color possibilities. 


Tough, brilliant, durable, flexible, 
resistant to water and chemicals. 


Easy to apply—on wooden or metal 
surfaces—by spraying, dipping, 
tumbling, or roller-coating. 


Permits easy repairing of mars and 
scratches incurred in handling after 
finishing. 





yf 





RIGHT NOW important developments definite 
indicate a complete new approach in the field 
finishing ... 


Experimental projects designed to increase th 
solids content of nitrocellulose formulations sho 
promise of success. This will reduce the numbé 
of coats necessary—sharply cut the over-all cost\ 
finishing. 

Furthermore, and this is especially interesting 
manufacturers “changing over” or developis 
new products... nitrocellulose lacquers air d 
in minutes, do not require the installation 0 
expensive baking or drying equipment. 


Yes, there are many reasons why many finishers a 
awaiting the coming events in nitrocellulose lacque 
Keep in touch with your lacquer supplier. 


HERCULES 


CELLULOSE PRODUCTS DEPARTMEN 
HERCULES POWDER, COMPANY 


INCORPORATED 


862 Market Street, Wilmington 99, Delawa 
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from the extremities of the outer orbits. 
Tt was also interesting to observe that 
substances of the solid or crystalline 
sta:es produced a charged condition at 
much lower velocities than at the higher 
states. ; 
All phases of water, and most dust, 
produced a negative charge on the air- 
plane. Some few of the dusts which 
were tested caused the airplane to become 
positively charged. 
elo check the hypothesis that the op- 
positely-charged precipitation particle 
wa: being swept away by the slipstream, 
a collector was placed at the rear of the 
model and a space charge of opposite 
polarity to the model was observed in all 
cascs. 







Production of Noise 
By Accumulated Charge 


The accumulated charge on an airplane 
does not by itself cause the noise in the 
radio. The noise is caused by the charge 
leaking off in the form of a corona or 
series of sparks and streamers. A well- 
known pbenomenon of a static or spark 
discharge is its ability to drive an electri- 
cal circuit into oscillation. A spark, arc, 
or corona discharge possesses the proper 
prerequisite of “negative resistance char- 
acteristic” for an oscillator. The dis- 
charge will take place from some sharp 
corner or projection of the airplane, with 
the metal.parts of the airplane co-acting 
to form portions of a tuned circuit which 
oscillates: because of the excitation of the 
discharge. 















initel 










eld ¢ Normally, we consider the parameter 
capacitance, or capacity, as a function of 
physical dimensions and dielectric con- 
stant. However, in this case we must go 

S€ Ui back to fundamentals and consider it as 

sho merely the proportionality factor between 
charge and voltage. 

umbé C = dq/dv 





Also, in this case, the unit of inductance 
involved must be considered fundament- 
ally as a proportionality factor between 
current and magnetic flux. 


d® 
di 
Since voltage is equal to rate of charge 
of flux, we may rewrite the above as: | 





cost | 







ing! 






ion 0 





e iE = 

Therefore it becomes apparent that the 
effective capacity and inductance which 
are involved depend upon the location of 
the charge accumulation and the region of 
the airplane at which the discharge takes 
place. Since the charge accumulation 
and discharge phenomenon are of a ran- 
dom nature and the spark-excited oscil- 
lator is rich in harmonics, the radio inter- 
ference produced covers a very broad 
band of frequencies. 

Studies of radio interference caused by 
Precipitation-static encountered during 
flight have been made by several investi- 
gators. Potentials of the order of 100,000 
v. have been measured under these con- 
ditions ; Dr. Starr placed a Boeing trans- 
Port on insulators and charged it to a 
potential of 100,000 v. and observed the 
same type of radio noise as that encount- 
fred in flight. In this manner, precipi- 
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Bow End 





FOR WAR 


International is producing 
prefabricated parts for the 
famed LST ships—the ships 
which have already played so 
vital a part in recent invasion 
landings of American troops. 





FOR PEACE 


International’s postwar plans 
call for a new prefabricated 
steel hangar which can be de- 
livered in “packages.” It will 
be low in cost, easily erected, 
and can be easily moved or 
expanded with 100% salvage 
of parts. 


gst ET 


See 


Unside Down 


By assembling this LST bow upside 
down, International Steel Company 
reduced handling and welding time 
in ship construction. Although now 
common practice, this upside down 
method of fabricating ships was a sen- 
sational departure from tradition. 

Also it serves as another example of 
how emergency war demands upset 
old orthodox methods to bring basic 
improvements in structural steel fabri- 
cation. Similar improvements for In- 
ternational All-Steel and Masonry- 
Steel Hangars are in the making. 

The time and cost savings of these 
war-fostered improvements will be in- 
creasingly evident as we convert to 
peacetime operation. They assuredly 
will result in better and lower cost 
Hangars and Hangar Doors. 

For instance, our engineers already 
have brought to the test stage a pre- 
fabricated steel hangar which can be 
quickly assembled. It will afford com- 
plete flexibility and low cost construc- 
tion. “Hangars in Packages” will be 
common practice at International Steel 
Company after the war. 

May we tell you about this new 
hangar and other improvements in 
Hangar fabrication developed at Inter- 
national? A request on your firm let- 
terhead will bring the information. It 
may be the answer to one of your 
postwar planning problems. 


nternational 


STEEL CO. 


Evansville 7, Indiana 
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Increased electrical equipment ; 
demands dependable Aerolectrics 


Light weight (110 pounds), vibrationless, designed 

to aircraft specifications, dependable LAWRANCE AEROLECTRICS 
have power outputs ranging from 5 to 12 KW and meet 
ever-increasing electrical power demands. 

The versatility of this compact generating equipment 

aboard today’s aircraft is proof of its possible 

application to many different uses. 
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tation-static radio noise has been simu- 
lated and studied. It has been found 
that the ground experiments corres- 
pouded very well to the conditions 
encountered in flight. 

{n addition to the noise which is 
generated when the airplane discharges 
into the atmosphere, small rks may 
jump between surfaces, causing interfer- 
ence if the airplane is not properly 
bonded. This has led to the inclusion of 
certain sections in Army and Navy bond- 
ing specifications which state that any 
door, hatch, etc., over a certain maximum 
dimension shall be bonded to the body of 
the airplane when it extends into the slip- 
stream. : % 
Exceptions to Theory 


For the majority;of, the cases, the above 
explanation seems to fit-Very well. If an 
airplane is properly bonded and some 
form of static discharger, such as a trail- 
ing fine wire, is used, the accumulated 
charge may be drained. off in a controlled 
manner and the interference effects 
greatly minimized. a 

There have been, however, many cases 
in which a trailing wire seemed to ag- 
gravate the condition rather than allevi- 
ate it. Based on experiences of this kind, 
there are many pilots who are prone to 
discredit the functioning of the wire under 
all conditions. 

In considering _ precipitation-static 
effects we must distinguish between two 
distinct classes of conditions: 

Condition (1). A region of precipitation 
in which ther€ is no electrical unbalance. 
A rezion of neutral charge and one which 
is devoid of all signs of atmospheric elec- 
tric activity. | 

Condition (2). A region of electric un- 
balance and one of atmospheric electrical 
activity, such as an.electrical storm or 
lightning disturbances. ‘ 

In the latter condition, many degrees 
of severity may exist—an intense elec- 
trical storm with a multitude of highly 
charged clouds and thunderheads or, on 
the other hand, a calm day with the 
charged condition, particularly in the 
higher altitudes, resulting from only sun- 
spot activity or other cosmic ionization. 

Condition (1) never exists in toto, for 
there are always a certain number of 
charged particles in the atmosphere. 
However, for practical purposes we may 
consider that it does exist. For ex- 
ample: The early morning low-lying 
haze or fog encountered frequently 
around San Diego is electrically neutral 
for all practical purposes. 

It is to be observed that in Condition 
(1) the static discharger is effective, 
whereas the reports of unsatisfactory 
operation are almost without exception 
from operations in Condition (2). 


"Trigger" Action 


Figs. 1 and 2 show how it is possible 
for an airplane, when flying between two 
oppositely charged clouds, to “trigger” 
a lightning stroke by releasing a trailing 
wire. The airplane by itself may not 
cause enough disturbance in the electric 
field between the clouds to cause them to 
discharge, but the increased length with 
the wire, and also the “needle gap” effect 
of a long thin wire, may cause a sufficient 
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Have YOUR DOORS been 


with KINNEAR MOTOR OPERATION 


Your doors are up to date if they’re Kinnears 
— but are you getting all the added advan- 
tages of Kinnear Motor Operation? If not, 
look at the extra convenience and economy 
you can gain! By simply pressing a button 
you start these motorized doors up or down instantly! This quick, easy door 
control saves time and labor. Operation becomes so simple doors are not 
neglected — heating and air.conditioning costs are greatly reduced. Motor 
operation also means smoother operation; doors are stopped automatically 
at top and bottom of the opening without slamming or rebound, reducing 
possibility of damage. And motor operation permits remote control; doors 
may be controlled frem several advantageous points, and any number of 
doors may be controlled from a single point! Write today for further 
details on Kinnear Motor-Operated Rolling Doors! The Kinnear Mfg. Co., 
1440-60 Fields Avenue, Columbus 16, Ohio. 





INNEANR 


ROLLING DOORS 





Poor communication between planes is a 
dangerous “bottle neck.” Bolton Radio Ig- 
nition Assemblies, now built into principal 
combat engines, make it unnecessary for 
pilots to negotiate such a hazard. 


Not only are these assemblies electrically 
designed to drain off maximum spark in- _ 
terference, but they also have the physical * 
ruggedness to do it uninterruptedly under 
the terrific grind of modern aerial warfare. 


Today this type of advanced engineering is 
safeguarding the lives of our fighters; to- 
morrow it will be available for a vital part BO ge), 
in the forward march of reconstruction. SHIELDED 


IGNITION 
ASSEMBLIES 


BOLTON MANUFACTURING CORPORATION 


692 CAMPBELL AVENUE*WEST HAVEN » CONNECTICUT 


AVIATION, April, 194 





disturbance of the field to “trigger” a 
stroke. 

The magnitude or severity of the stroke 
will depend upon many factors, such as 
the charge density, speed, of the airplane, 
temperature, etc. The discharge may 
take place as a direct stroke of lightning, 
or it may consist of a whole series of 
smal! discharges which will cause con- 
tinued radio disturbances. 

Strokes may, of course, burn out the 
radio apparatus, particularly if the an- 
tenna is struck directly. Many aircraft 
radios are now equipped with safety gaps 
to prevent this or limit the damage. Ordi- 
narily, a stroke to the airplane will par- 
alyze the radio. However, it is some- 
times reported that a radio may be 
paralyzed by precipitation-static and then 
clear itself for a short period of time 
after a stroke. This may be explained by 
the fact that the airplane has accumulated 
a charge which is sufficiently high to 
cause the first tube of the receiver to 
become blocked. A stroke will then neu- 
tralize or release this charge and the 
radio will operate for a short period of 
time until the accumulated charge is 
again sufficient to set up a block in the 
receiver. 


Polarity Usually Negative 


It has been reported that in most in- 
stances of precipitation-static the accumu- 
lated charge is of negative polarity. This 
is in agreement with Consolidated Vultee 
experiments. Some observers have re- 
ported positive charge accumulations on 
the nose of an airplane and negative on 
the tail, Others have reported that 
charges will flow from one part, of the 
external surface to another. 

It is the opinion of the author that the 
airplane (when properly bonded) con- 
stitutes essentially an equipotential sur- 
face and that the length of time for this 
surface to reach the condition of uniform 
potential is extremely minute and need 
not be considered in the practical treat- 
ment of precipitation-static. Further, 
that under most conditions the charge, 
which will be accumulated by an air- 
plane in flight, will be negative. Only 
under most unusual conditions, such as 
an atmosphere of sulphurous smoke, will 
the charge be of positive polarity. When 
an airplane is flying in a high gradient 
electric field, charges of both positive 
and negative polarity may exist. 

In all cases, it is presumed that the 


Long Experience and Fine 
Facilities Have Made These 
Quality Products Possible 


wae: 


Annealing and Carburizing Covers made of spe- 
cial quality alloy steel. One-third the weight of 
equipment made in cast iron. 


A special Annealing and Heat Treating Basket 
for general use in the aviation industry. 
Equipped with adjustable shelves and sides, 
this Basket is 6 feet in diameter, 6 feet high. 





A group of Pickling, Dipping and Annealing 
Baskets. Furnished in any size with perforations 


to your specifications. Known everywhere for 
their high quality and accurate manufacture. 


his 


Round Alloy Annealing Cover. 

Another Pressed Steel product 

available in any size, shape 
or specification. 





Pickling Rack. Top cross 
members removable to 
assist in loading. Avail-, 
able in all sizes up to 
10,000 lb. capacity. 


Annealing Tubes. 20 feet long, 20 inches in diameter. 

In high demand where the prevention of shutdowns is 

a must. Actual operating tests have proved their life 
to be 30 times longer than that of ordinary tubes. 


charge distribution will be such as to 
maintain the airplane as an equipotential 
surface. Since an airplane in flight may 
be transversing a continually changing rae ae i 
gradient, the charge distribution will also 
be constantly changing. Under conditions 
of this type (high gradient electric 
fields), the static discharger devices will 
be erratic in. their behavior and of a G5% of the off vednecan 
questionable, if not negative, value. throughout the world. 

It is the opinion of the author that most bg 75% lighter in weight. 
of the reported phenomena which appear ae : ‘i ores Se ematacen arte 
to be in contradiction to the current hy- - , , ne —— ciency in fractionating 


Be eet ad . the high octane fuel so 
pothesis of precipitation-static take place Annealing Cover for general industrial use. Of light alloy, essential to the aviation 
ata time when the airplane is flying 


available in any size, shape or specification. industry. 
through a region of appreciable electric 


gradient and may be rationalized by giv- THE PRESSED STEEL COMPANY 


Ng proper attention to the gradient field 
PENNSYLVANIA 


Pressed Alloy Steel Bub- 
ble Caps. Used by over 
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3 LEEZE“AIRCRAFT ARMOR PLATE 


< 
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Armor for the Knights of the Skies 


Breeze Aircraft Armor Plate Brings ‘Em Back Alive 
in World-Wide Theatres of Warfare 


Wartime experience in heat- 

treating, welding and plating 

tomorrow will enable Breeze 

to manufacture products of 

the highest quality for peace- 
time use, 


Breeze Armor Plate for Amer- 


ica’s fighting aircraft has brought 


home many a pilot and gunner, has 
saved not only valuable equipment, 
but priceless lives as well. 
Manufactured by the Breeze 
Electric Heat Treating Process, this 
Armor is engineered in unusual 
shapes and sizes to designers’ spe- 
cial requirements. The most severe 
tests, combined with actual use, 
have proved that Breeze Aircraft 
Armor Plate is unequaled in ballis- 


Giitlle 


tic qualities and resistance to shat- 
ter. This is due not only to the 
special Breeze process of liquid 
carburization, but also to Breeze- 
developed methods of welding — 
quality workmanship which pro- 
duces a joint as dependable as the 
Armor Plate itself. 

In quantity manufacture today, 
Aircraft Armor Plate supplements 
the well-known Breeze line of «ac- 
cessories that are serving America 
on land, on the sea, and in the zir. 


BHEBAE 


CORPORATIONS, INC. seware.». 


PRODUCTION FOR VICTORY , PRODUCTS FOR PEACE 
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Air Cargo Markets 
(Continued from page 177) 


idea of what will be carried by air. Simi- 
iarly we can judge the amount of cargo 
which will be flown to the more distant 
parts of South America as rates are re- 
duced. 

The situation with regard to Europe is 
totally different. There is a great concen- 
tration of population, having a living 
standard more nearly similar to ours. In 
the years immediately following the war, 
Europe will need everything it can pos- 
sibly get, and there will be a strenuous 
effort to regain the markets both in this 
country and abroad which have been dis- 
rupted by the war. 

In considering transportation between 
this country and Europe we must keep in 
mind that a minimum journey of 3,000 mi. 
is required. This means that at, let us say, 
15c. a ton-mile, it will cost a minimum of 
$450 a ton to carry air cargo to or from 
Europe. Before the war, steamers carried 
most types of cargo for less than $20 a 
ton. 

The saving of time over steamers 
amounts to only about eight days at the 
maximum, and at this difference in rates 
it would be over-optimistic to hope for 
many heavy shipments (over 100 Ib.) un- 
less there is a real need for speed. There 
is likely to be a heavy demand for speed at 
the start of buying seasons for new goods ; 
before holidays, to get delayed goods to 
market in time to be sold; and to handle 
the usual perishables—news items, news 
reels, and magazines which depend on be- 
ing current. 

Unfortunately, we did not have any 
true air cargo between Europe and the 
United States before the war, hence we 
do not have any real foundation of ex- 
perience. There is, however, one factor 
in this area of trade which is unique in the 
world—the directional flow of material 
does not appear to exist. Cargo loads 
should be just as heavy in one direction as 
the other, making for a much higher per- 
centage of payload than in other parts of 
the world where there is a heavy unbal- 
ance of flow cargo in one direction. 

Between this country and the Orient, 
the problem is even more difficult and the 
prospects are none too bright. While 
there is an enormous population, the 
standard of living is not such as would be 
able to stand present air cargo. costs. 
Whereas air shipments before the war to 
Latin America averaged over 8 lb. each, 
it was very unusual to find any to the 
Orient that weighed over 2 lIb., and these 
were mostly newsreels, news items, and 
precious stones, together with samples 
such as dress patterns and swatches. 

An average distance to the Orient would 
be “10,000 mi. which, at 15c a ton-mile, 
would bring the cost per ton to $1,500. 
The answer is obvious: Only the urgently 
needed and more expensive articles will 
be able to afford such a prié 

Directional flow will also play an im- 
portant part. Granted we will have a cer- 
tain amount of express to the Orient, what 
are we going to get as cargo from the 


Orient to this, country? Our chief trade: 


with the Far East is in raw materials; 
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HESE WRIGHT CYCLONE 
14-cylinder engines—for use 
in such planes as the Curtiss 
Helldiver, the Martin Baltimore 
and the North American B-25 


BOND DUAL WHEEL CASTER ALSO 
MADE WITH OSCILLATING AXLE. 


Distributes the load evenly on both wheels. 
Sudden tilting is eliminated ... shock is re- 
duced . . . damage prevented. Double ball race 
construction. Pressure lubricated throughout. 
Can also be supplied with swivel lock. 


Mitchell—run as smooth as a 
kitten’s purr! And they move just 
as smoothly from station to sta- 
tion in their progressive line 
assembly— because engine stands 
are equipped with Bond Dual 
Wheel Casters. 


Bond Casters are built for today’s 
materials handling job by men 
who know that job right up to 
the minute and right down to the 
floor. That’s why Bonds are fly- 
ing high in the favor of lead- 
ing industries. 


Send for 
FREE FOLDER! 


Bond Folder R-39 gives 
complete facts about 
Bond Aviation Casters. 
Write for your free 
copy today. 


Today’s Bond Leaders: WAR BONDS. AND BOND CASTERS 
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which could not begin to stand current 
tariffs, so we must fall back on a few sam- 
ples and news items. With a light return 
joad, this places a greater burden on the 
outbound trip to cover costs and will prob- 
ably necessitate a rate higher than that 
applying between the United States and 
ope. : 
* 7a consider the north coast of Africa 
gs part of the European area which, for 
air transport, it can be, the balance of the 


ment of cargo by air. With the very long 
distance involved, the comparatively small 
population and the standard of living are 
not likely to support such rates as would 
be necessary. PF 

There have been so many exciting 
“artist’s conceptions” of the future freight 
plane that most people take it for granted 
that cargo will only move in huge craft 
built especially for cargo-hauls with no 
seats, no stewards, no galley. They en- 
vision just flying box cars. A few routes 
will undoubtedly have enough traffic to 
enable them to,-have separate passenger 
and cargo planes while maintaining a high 
frequency of schedule. 

Such routes, however, will be only 
those where air transport enjoys special 
advantages, such as very mountainous ter- 
ritory or where surface transport has to 
travel many more miles than an airplane. 
For example, as the crow flies it is only 
about 800 mi. from Lima to Iquitos, Peru. 
But by surface it means an interminable 
journey over the Andes along the mule 
trails or, by boat through the Panama 
Canal, along the north coast of South 
America, down the mouth of the Amazon 
and then a trip of weeks and several thou- 
sand miles up the river. 

A few of the “blue ribbon” routes will 
have enough traffic to warrant separate 
planes for cargo, but most runs will re- 
quire a combined passenger-cargo-mail 
plane which allows for a much higher per- 
centage of cargo space and weight than 
do our present planes. 





Stretch-Bend Unit 
(Continued from page 155) 


Whenever possible, form blocks are 
constructed to be mounted on a standard 
clamping block (Figs, 2 and 4), provid- 
ing a means by which the form blocks 
can be readily located aft°any position on 
the revolving table. The form block is 
held in place on the clamping block by 
two studs. Five holes at various loca- 
tions are used for the insertion of a hold- 
ing pin. The typical form block is with- 
drawn, 

This permits parts to be formed with 
complete elimination of  springback. 
Blocks to form parts of a slight contour 
do not require the pivot arrangement and 
are constructed with a hole replacing the 
slot for the forward pin. 

To form parts with complete elimi- 
nation of springback, two forming opera- 
tions are usually performed. However, 
if the contour of the part is slight, one 
operation with the material in ““W” con- 
dition may be sufficient. 

The first forming operation is per- 
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continent holds little promise for move* 
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A MOISTURE-PROOF 
~ DRAWN ALUMINUM 

4 CORNER POSTS 

EXTENDED BELOW BOTTOM JUNCTION BOX. 


FOR MOUNTING SCREWS. 









Inclusion of delicate electrical instruments in junction boxes 





in many cases makes moisture-proof boxes a necessity. 





Unionair’s uniaue position as producer of Electrical Assem- 






blies for Aircraft Manufacturers has made it our problem. 








The solution graphically shown here is another important 






contribution to the nation’s war effort by Unionair. 













Junction Box Assemblies — Hydraulic Fittings 







Conduit Fittings — Junction Boxes 







UNION AIRCRAFT PRODUCTS CORP., NEW YORK 















Class 9390, Type OM 
Normally Open 
Mushroom Button 
Quick Make and Break 
Rating 15 Amps.-24V. 
D.C, Inductive 


Class 9390,Type 981 
Normally Open 

Lever Switch 

Quick Make and Break 
Rating 15 Amps.-24V. 
D.C. Inductive 


Class 9390, Type 988 
Normally Open 
Torpedo Switch 

(Also in Type 990, 

3 circuit for Micro- 
phone) 

Luminous designating 
tab 

Quick Make and Break 
Rating 15 Amps.-24V. 
D.C. Inductive 


Class 9390, Type 987 
Normally Open 
Microphone Switch 
3-point Contact 

1 circuit for ground 
Lucite button with 
designating tab. 
Quick Make and Break 
Rating 15 Amps.-24V, 
D.C. Inductive 


Class 9390, Type O 
Normally Open 

Class 9390, TypeC 
Normally Closed 
Quick Make and Break 
Rating 15 Amps.-24V. 
D.C. Inductive 


Class 9390, Type 986 
Normally Open 
(Same as Type O 
except for head) 
Bakelite Button 

Quick Make and Break 
Rating 15 Amps.-24V. 
D.C. Inductive 


| for 


‘Class 9390, Type 04 
Normaily Open 
Gun Switch 


Quick Make and Break © 


Rating 15 Amps.-24Y. || 
D.C. Inductive 2 


Class 9390, Type 1029 | 
Normally Open q 
Microphone Switch 
3-point Contact 
Protective Shield ° 
Rating 15 Amps.-24V. | 
D.C. Inductive : 


Class 9390, Type 03 
Normally Open 
Similar to Type O 
except for head 
Bakelite button 

Rating 15 Amps.-24V. 
D.C, Inductive 
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formed with the material in “O” condi- 
tion and with the holding pin in place. 
The material is secured to the two jaws 
(Fig. 2), and the hydraulic cylinder is 
adjusted to provide the proper tension in 
the place to be formed. The turntable is 
then rotated, wrapping the material 
smoothly in position around the form 
block, as shown in Fig. 5. 

During the second operation, the mate- 
rial has been heat treated and is -in the 
“W” condition. It is again placed in the 
machine as shown in Fig. 5. The holding 
pin is in place but iv removed immediately 
after the pressure is applied. This per- 
mits the block to rotate about the pivot- 
ing pin until the opposite end of the slot 
strikes the forward pin, thus the section 
of the part on the far side of the block is 
stretched sufficiently to produce “per- 
manent set.” After this rotation the pres- 
sure is maintained until the section of the 
part on the near side of the block has 
also been stretched to produce “perma- 
nent set”. The part is now removed from 
the Roto-Stretcher and is finished, except 
for trimming. 

Owing to the fact that the distance 
from the form block contour to the center 
of the turntable may vary, the circum- 
ferential speed of the form block usually 
differs from the speed with which the 
hydraulic cylinder approaches the turn- 
table. This difference is compensated by 
the movement of the piston in its cylinder 
in maintaining the pre-determined tension 
in the work piece. However, the tension 
in the work piece can be increased or de- 
creased during the forming operation. 





Pressurized Cabins 
(Continued from page 129) 


trifugal supercharger begins to approach 
the range where surge will occur at 
about 40,000 ft. This surge condition 
will not be found with positive displace- 
ment type superchargers. Since cabin 
surge is highly undesirable from a phy- 
siological standpoint, as well as being 
harmful both to the supercharger and the 
cabin structure, it proves to be a severe 
operational limitation. 

It seems probable that this surge condi- 
tion could be eliminated by designing a 
regulator valve that would permit a con- 
stant compression ratio for airplane alti- 
tudes beyond that at which the cabin 
altitude is maintained constant. In this 
case, a 2.92 supercharger compression 
ratio would be maintained at all flight 
altitudes above 35,000 ft. In addition, a 
regulator valve of slightly excessive 
capacity will tend to relieve surging by 
teducing the possibility of valve “hunt- 
ing”, 


Cabin Heating and Insulating 


The general heat transfer formula 4 
may be applied to determine the heat loss 
through the cabin walls and window 
 Openings— 


5 = — 1) [y22 ad 
—_.—__.. 


‘Faires, V. M., Applied Thermodynamics, p. 
$53, The MacMillan Co., New York, 1938. 
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Sand castings ) 
These worm gears are typical products 
of the Ampco foundry. Fonsielen heat 
treatment also available. 


Centrifugal castings 
Ampco pioneered in the centrifugal 
casting of aluminum bronze, offers long 
experience and special equipment. 





Precision-machined parts 
Large, modern machine shop ready to 
finish castings when desired. 


Wrought products 
Complete facilities, including extrusion 
mill for producing rods and bars. 


oe | 


ovasteaneell 


Wear-resisting AMPCO METAL is available 


in all its forms from one completely equipped, 


dependable source 


Let an Ampco Field 
Engineer give you the 
benefit of Ampco’s 30 
years of specialization 
in aluminum bronzes 


Now standard for critical parts in 
nearly 100 makes of machine tools— 
in practically every American-built 
combat plane that flies—in ordnance, 
heavy machinery, and many another 
spot subject to wear, shock, fatigue, 
or corrosion—Ampco Metal is avail- 
able in so many forms that it gives 
you great freedom of design for your 
post-war products. Investigate! Let 
an Ampco field engineer explain how 
you can provide parts that last sever- 
al times as long as ordinary bronze— 
and give your customers that extra 
margin of safety that means genuine, 
lasting satisfaction. Write for bulletins. 

A-3 


The Metal without an Equal 


Coated Welding Electrodes 


Five grades of Ampco-Trode, for metal- 
lic-arc, carbon-arc, or gas welding of 
practically any combination of metals. 


Non-sparking safety tools 


Industry's standard, where 
explosive fumes, gases, or 
dust are present. 


TEAR OUT AND MAIL TODAY 


Milwaukee 4, 3. 


Please send catalog 23 and File 41 
of Engineering Data Sheets. 


Name Position 





Company 





Address 





- 
| Ampco Metal, Inc. Dept. A-4 
| 
| 
| 
| 
| 
| 
| 
| 


City. ___.) State 
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The RICHARDSON COMPANY 


MELROSE PARK mt NEW BRUNSWICK. N. J . FOUNDED 1868 INDIANAPOLIS 1, IND LOCKLAND, CINCINNAT 
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were: 
Q = Heat loss through walls, Btu./hr. 
i, = Outside air temperature, °F. 
{, = Cabin air temperature, °F. 
K = Thermal conductivity coefficient, 
Btu./sq.ft./hr./°F./ in. of material. 
AA = Increment of area, sq. ft. 


D = Material thickness, inches. 
It is evident by inspection that reduc- 
ins the value of 


| 


reduces the cabin heat loss. To prevent 
heat transfer through the metal walls of 
the pressure cell, an insulating material 
is used. As would be expected, thicken- 
ing this insulation lowers its K value, 
giving a reduction in heat loss, Q. 
Values of K for various thicknesses, D, 
of Kapok are given in Table I. For an 


Table I—Values of K 


Kapok Thickness, D K 








a ne 68 
.50 41 
.75 .28 














1.00 21 











exposed glass surface, the heat transfer 
loss may be reduced by increasing the 
glass thickness, D, or by using a double 
pane-dead air space combination. The 
effect of a double pane window on de- 
creasing heat transfer will be shown later. 
The value of K for glass is approxi- 
mately .58, while for Plexiglas or Lucite, 
K is approximately 1.90. 

Expanding the heat transfer formula 
to itemize the heat losses through (1) the 
cabin insulation and wall, and (2) the 
single pane window openings, we have— 

Nee Ae’ eg ae 
Q = (ao [ D. a D, | 
where: 
Q. = Heat transfer loss from cabin, 
Btu. /hr. 

At =t—-—t 

K, = Thermal conductivity coefficient 
for cabin wall and insulation com- 
bined. 

A, = Exposed area of cabin wall (exclu- 

sive of glass covered openings). 

D,. = Combined thickness of cabin wall 

and insulating material. 

K, = Thermal conductivity coefficient for 

glass. 

A, = Area of glass covered openings in 

cabin. 

D, = Thickness of glass used. 

Though the percentage of window area 
is small as compared to the total exposed 
surface area of the pressure cell, the 
thermal conductivity coefficient for glass 
is large enough to make a single pane 
window undesirable. As __ previously 
mentioned, in one pressure cabin design 
using single pane windows, 87 percent of 
the total heat loss occurred through the 
glass panels. The heat transfer through 
a double window installation (Fig. 6) 
may be readily calculated.5 If the air 
ee 


*Eshbach, O. W., Handbook of Engineering 
Fundamentals, p. 12-33, John Wiley & Sons, 
Ine.. New York, 1939. 
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GOULD BATTERIES 


HAVE EARNED THEIR 


SERVICE STRIPES 
IN SERVING 


AMERICAN INDUSTRY 


Back in the days when storage batteries 
were known as “accumulators” Gould began 
manufacturing batteries to meet specific needs. 
Today Gould batteries have earned their ser- 
vice stripes in every type of American industry. 


The Rochester Telephone Com- 
pany of Rochester, N. Y., like 
many of the nations’ telephone 
systems, uses Gould batteries 
to maintain a constant supply 
of current for their telephone 
operations, 


Among the many American railroad companies 
employing Gould batteries in Diesel switch en- 
gines and for other important operations is the 
Chicago, Burlington & Quincy R. R. 


In factories and warehouses 
of numerous manufacturers 
like the American Can Com- 
pany, Gould batteries sup- 
ply power for platform 
trucks, tractors, skid lift 
trucks, and any electric 
vehicle used for materials handling. 














Gould Storage batteries are 
standing by in the Doctor's 
Hospital of Washington, D. C., 
and other leading hospitals 
to insure light and power in 
case of service failure. 


The Koppers Coal Company 
of Grantown, W. Va., is but 
one of the many mining com- 
panies depending on Gould 
batteries to supply motive 
power to mine locomotives 
and shuttle cars. 


Gould storage batteries are meeting the rigid 
standards of the United States government in 
delivering power for fire control on battleships, 
for the under-water propulsion of submarines 
and by our air forces for every battery application... 


SPECIFY GOULD BATTERIES . . . Designed 
especially for aircraft service. Supplied either 
wet and charged, or dry charged. |Engineers 
are invited fo consult us for design or other 
special services. Write Gould at Depew, N. Y. 


GOULD STORAGE BATTERY CORPORATION, pberew, new york 


Builders of industrial batteries for every application. Sales and service offices in principal cities of the U.S.A. 
Factories at Depew, N. Y. e North Bergen, N. J. e Zanesville,O. « Dallas, Texas e Atlanta, Ga. 


Chicago, Ill. 


St. Paul, Minn. e Leavenworth, Kan. e Los Angeles, Cal. 


FOR EXCELLENCE IN STORAGE BATTERY PRODUCTION AT DEPEW PLANT 


Since /898 tHE BATTERY PICKED BY ENGINEERS 








space between the panes is approximately 
+ in., the heat transfer by convection 
currents will be small—conduction and 
radiation being the two main losses to 
contend with. 





1 
Uae ad 
1 D, 1 D; 1 
7 + K, + = + K, + Fe 
where: 

Uaw = Over-all thermal conductivity 
co-efficient for the double window 
installation, Btu./hr./sq.ft./°F, 

a = Unit conductivity of air space®, 

fi, fo = Film coefficients of inside and 


6 Algrem, A. B., and Rowley, F. B., Thermal 
Resistance of Air Spaces, A.S.H.V.E. Trans., 
Vol. 35, 1939. 


outside materials in contact 
with air space. 


Ki, K; = Thermal conductivity coeffi- 
cients of separated materials. 
D,;, D; = Thickness of insulating ma- 
terials. 
The total heat transfer through the 
exposed double pane windows is: 


Qaw ” (t, ei, te) (UawA dw 


where: 


Agw = Area of double window space in 
contact with outside air. 


Since the film coefficients are question- 
able, and since there will undoubtedly be 
insulating leaks, it is not too conserva- 

















Around the clock, Wyman-Gordon loyal workers are 
making forgings for every type of U.S.A. fighting plane 
and bomber, as well as vital parts for aircraft sent to 
Russia, China, and for the Fighting French. Every Wyman- 


Gordon forging is laboratory controlled. 


WYMAN-GORDON 


WORCESTER, MASS - HARVEY, ILL. : DETROIT, MICH. 

















tive to neglect the film coefficients f; and 
fo obtaining: 








1 

Ua = aor 

D, 1 D; 

ares 

For the conditions of Fig. 6: 
D = 1D 
D; = .500 
K,; = 1.900 
K; = .580 
a = 1.370 

1 
Uae = 735 B00 = .603 


1 
900 * 1.370 * “580 

A single pane of glass .50-in. thick has 
a K value of 1.16, while a .50-in. thick- 
ness of Plexiglas or Lucite has a K of 
3.80. Adding a .125-in pane of Plexi- 
glas to the former has reduce the thermal 
conductivity coefficient by 48 percent, 
giving a K that is 16 percent of the 
value obtained for a .50-in. Plexiglas 
window alone. 

While the double window installation 
has added to the structural weight of the 
cabin, increased operating safety as well 
as reduction in cabin heater capacity and 
weight have been obtained. For a large 
passenger cabin having many window 
openings, the saving in heater weight 
may greatly exceed the weight of the 
additional panes required. 

Since the compression ratio of the 
cabin supercharger increases with alti- 
tude, the temperature of the delivered air 
will also rise. Naturally, the delivered 
air temperature will vary in accordance 
with the outside (intake) air temperature, 
necessitating a double set of heat balance 
calculations involving the maximum and 
minimum free air temperature conditions. 
From these extreme values, a mean curve 
may be obtained for design use. 

Calculations and methods used to de- 
termine the cabin heat balance may best 
be shown by presenting a typical design 
problem: 

Problem 


A small pressure cabin is supplied by 
a supercharger delivering 2.6 lb./min. of 
air at altitudes up to 35,000 ft. Above 
35,000 ft. the delivery is as follows : 40,000 
ft.-2.5 lb./min.; 45,000 ft.-2.4 1b./min.; 
50,000 ft.-2.3 lb./min. The cabin walls 
are insulated with .50-in. Kapok, and a 
double window installation (in accord- 
ance with Fig. 6) is provided. There are 
59.30 sq. ft. of exposed metal surface and 
11.80 sq.ft. of window area through 
which heat loss will occur. If the com- 
pressor delivers air between the maximum 
and minimum temperature limits of Table 
II, determine the heat balance required to 
maintain a 70-deg. cabin temperature. 


Analysis 


At each altitude considered, the air 
in contact with the cabin surface will 
have certain temperature extremes. 
This fact necessitates summation of the 
maximum (delivered and outside air) 
temperature cabin calculations to obtain 
the hottest possible cabin value (giving 
quantity of heat to be rejected from the 
cabin) ; the minimum (delivered and out- 
side air) temperature cabin calculations 


AVIATION, April, 1944 









_—— a a a’ 


—~ 5 = Dn — Ff 









air 


the 
ir) 
ain 
ing 
the 
ut- 
ns 


Let’s be realistic. Many have 
prophesied, ourselves included, the 
future vastness of air transporta- 
tion. The industry well knows its 
great possibilities. But the most 
pressing problem in aviation will 
be to make sure that all transports, 
large and small, fly full. 

The full transport is the key to 
expansion because it provides that 
margin of profit which makes pos- 
sible reduced rates—and, in turn, 
more business. First class mail by 
air, the opening up of new cargo 
possibilities, the establishment of 


The real payload 
is the full load 


feeder service, faster schedules and 
more economical operation are 
goals which will provide increased 
public usefulness and acceptance. 
All are within reach and can be 
made actualities of the near future. 

As an engine manufacturer, our 
contribution is operating economy. 
The aircraft designer can rely on 
Wright engines to operate on less 
fuel and cost less for maintenance. 
And because they weigh less than 
comparable powerplants, they pro- 
vide a profitable payload bonus. 

Wright Cyclones pay their way. 











REDUCED MAINTENANCE 
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Cyclones Save 3 Ways 


LESS WEIGHT—MORE PAYLOAD 
LOWER FUEL CONSUMPTION 


WRIGHT 





J 














BOOTS NUTS SAVE UP TO 


Much lighter but tougher thane 
other nuts. 


In wartime specified for all types 
of military aircraft. 


In peacetime will be standard 
fastenings on commercial planes, 


60 LBS. PER PLANE 


Can be used over and over with- 
out the accelerated locking loss 
of other nuts. 

“Outlast the plane.” 


Approved by all government 
aviation agencies. 


SELF-LOCKING NUTS 
fie) Fly With Their Boots Oy Tight 





IRPLANE manufacturers 
are keeping a constant look-out 
for practical means of reducing the 
empty weight of aircraft. One ex- 
ample of this is the uncamouflaged 
Boeing Flying Fortresses, now 
being delivered without war paint 
in accordance with the War De- 
partment’s recent directive. This 
change lightens each big bomber 
by some 60 pounds, adds several 
miles per-hour speed. All this can- 
not be measured in terms of 
money. But on commercial planes, 
weight saved and increased rev- 
enue are synonymous. Here at 
Colonial Airlines, we estimate that 
every pound saved is worth $400.00 
throughout the first five years of 
the life of a plane.” 


SEND FOR BOOTS 
WEIGHT-SAVING BOOKLET TODAY 


Comparative weights of various types of 
self-locking nuts comprehensively re- 
viewed for the convenience of aircraft 
designers, engineers, operating and main- 
tenance personnel. Copy will be sent you, 
free, upon request. 


WING-STYLE NUTS 
—IN CHANNEL 


This is one type of the 
famous Boots All-Metal 
Self-Locking Nuts—set in 
straight or curved chon- 
nel for speed in assembly. 


BOOTS 


Boots Aircraft Nut Corporation, General Offices, New Canaan, Conn., Dept. | 
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are summed to determine the coldest 
cabin condition (giving quantity of heat 
to be added to the cabin). 


Calculations 


The heat added to the cabin by air 
delivered from the compressor may be 
calculated from the equation: 

Qe = RW (ta — te) 
where: 

Q. = Heat added to cabin by the super- 

charging operation, Btu./min. 

R = specific heat of air = .241 

W = mass flow from supercharger, lb./min. 

tg = discharge temperature of air 

delivered by supercharger, °F. 

‘e = cabin temperature, °F. 

Since the cabin temperature is to 
remain at 70°F.: 

Q. = RW (ta — 70) 

From sea level up through a 35,000 ft. 
altitude, the mass flow is constant, giving: 
Q. = (.241 X 2.60) (ta — 70) =.627 (ta — 70) 

To determine the quantity of heat 
added to the cabin in the compression 
process, values of te for the maximum 
and minimum conditions are obtained 
from Table II and substituted in the 
above equations. For example: 


In addition to the heat transfer through 
the window. openings;» we have a heat 
transfer through the cabin; insulation and 


walls of: ©? 
he Ron eg 
Q@ = Nace (t. — t.)-Btu./min. 
K, = .41 for .50-in. Kapok 
Ay = 59.30 sq. ft. 
Dy. = .50 in. 
te = 70°F. 
.41 X 59.30 
oe cE ib Si 


Qu = .8103 (t, — 70) Btu./min. 

Since these equations and the values for 
the heat balance curves may be readily 
solved in tabular form, the remainder of 
the calculations are given in Table III. 

The positive (+). quantity in Col. 6 
of Table III is the amount of heat which 
must be rejected if the cabin temperature 
is to remain at 70 deg. F.; a negative 
(—) quantity indicates the heat addition 
required to maintain the desired tempera- 
ture level. These heat balance curves 
are plotted in Fig. 7, along with a mean 
value curve. 


Table Il—Altitude Effects 
























































| | Lb. Ai Delivered Ai 
Qe see tevel maz-= .627 (140 — 70) | on Delivered Temp. Of. 
= 43.85 Btu./ min. | was Min. WwW max. | min. 

Qc sea level min. = -627 (35 id 70) Preteen rg “at 26 140 
Vv , 35 

= — 21.94 Btu./min. | a | 
Qe soo mas = (.241 X 2.4) (415-70) =| _*:000 a Can 28 IR 
= 199.41 Btu./min. | _ 10,000 2.6 | 105 | 5 
The heat transfer through the double | 15,000 ee ee 5 
windows in Btu./min. is: | 20,000 26 4 4s | 20 
Qae = LO peAde) (t. — te) | 25,000 | 2.6 182 | 50 
Use = .603 30,000 2.6 230 | 100 
Ag = 11.80 | 35,000 | 2.6 285 | 155 
t. = 70°F. | 40,000 2.5 350 | 250 

Qa = os) (to — 70) ” | 45 ,000 | 2.4 415 | 300 
Qiw = .1185 (t, — 70) Btu./min. oo | bios as ae 
Table Ill—Heat Balance Calculations 











(0) ® }@ BTU/MIN |@ BTU/MIN ]|@ BTU/MIN |@HEAT BAL. 
Cr) Is: : ” allt sented 

— is Qe = RW(tp-70) [Q, “4185 (to-70)]] QQ" 8103570] Q7=Gt@+G@ 

MAX | MIN ]} MAX | MIN ] MAX | MIN |} MAX | MIN) |. MAX | MIN 







































SEALEVEL +120 |. O 443.85 |-2194 9 +5.94 |-8.30 || +4053] -56.74 [+9033 | -86.98 
5,000 +90 |-18 +31.98 |-31.35 [+2.37 |-10.42 | 416.21 | -71.30 | +5056 | -113.07 
10000 +70 |-35 {421.94 |-4076 .¢) -11.45 ie) - 85.08], +21.94 |-137.29 
15,000 +50 |-50 +3135 |-40.76 | -2.37 |-14.22 ||-16.21 | -9724]+12.77 |-i5222 









+30 -70 +4702 | -31.35 





20000 


a 


-4.74 


-16.60 |-32.42|-113.441+9.86 |-161.39 





25000 +10 -90 f+70.22/-1254 


-7.11 


—18.96 || -48.63} -129.65 |1+14.48 | -I61IS 





30000 ry 


—————— 


-90 +10031 /+18.81 


8.30 


-18.96 || -56.74 | -129.65/+35.28 |-129.80 





35000 


a 


-90 +134.80) +53.30 


-10.66 


-18.96 |-72.95}-129.65 ]+51.19 |-95.3! 





40000 


a 


-90 [+168.56/+108.36 


-11.85 


-18.96 ||-81.03 |-129.65 |+75.68 |-40.25 


























45000 -30 -90 4199.41 | +139.94]-11.85 |-18.96 ]]-81.03 |-129.65 410653 |-8.67 
59000 -30 |[-90 $4231.02 |+171.74 ]-11.85 |-18.96 1-81.03 |-129.65 14138.14/+23.13 
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on time 


-.. One reason why 
many aircraft makers 
turn to Mercury for 
vital ‘parts is our ability 
to maintain required 
delivery schedules .. . 
superior craftsman- 
ship and the know how 
which comes from long 
experience enables 
us to get production 


through on time. 





aiuminum fuel and oil 
tanks e ailerons, fins, 
rudders and similar 
surfaces e aircraft parts 
and accessories. 
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EQUIPPING WORKERS with the fastest, safest, 
most accurate tool for every hand tool operation 
inevitably results in better, faster workmanship. 
Tools poorly adapted to each specific application 
waste time, skill, energy. Everywhere in industry, 





Snap-on tools are giving added efficiency to mat- 
power in production, assembly and maintenance 
operations. Snap-on’s direct-to-user tool service is 
available through 35 factory branches located in 
key production centers. 


Write for catalog of the complete Snap-on line 


SNAP-ON TOOLS CORPORATION « 8020-D 28th Avenue ¢ Kenosha, Wiscorsin 
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Hope for Investor 
(Continued from page 119) 





marks ef.aircraft tohcerns. So far, such 
plans are being kept pretty much under 
wraps. But the investor should be alert 
to such developments since they represent 
a tmeans by which some companies. will 
augment their earnings. 

Nor should it be difficult to secure ap- 
propriations from Congress for military 
planes, which will continue to be the 
industry’s bread and butter for sometime 
after the war. The aircraft industry 
won't be relegated to the scrap heap or 
told to shift for itself as was the case 
after World War I. The government’s 
ambitious program to secure a huge stake 
in Middle East oil fields must be presumed 
to carry with it recognition that we must 
be prepared to defend such national invest- 
menis as well as new far-flung bases in 
the Atlantic and the Pacific. 

Already it is taken for granted, in prac- 
tically everything that is written or spoken 
on the subject, that a fleet of 20,000 to 
25,000 latest model planes will have to be 
maintained by this country for an indefi- 
nite period. ; 

So it seems a likely supposition that as 
a foundation upon which to build com- 
mercial, private, and export plane mar- 
kets, there will be a much greater postwar 
military plane demand than was the case 
before Pearl Harbor. 

Inasmuch as National Aviation Corp. is 
the largest aviation investing company 
and is one with a successful record behind 
it, it is of more than passing interest to 
note how its management feels about the 
industry’s future. In a recent letter to 
stockholders, Frederick Robinson, vice- 
president, and Otis Glazebrook, Jr., chair- 
man of the executive committee, said in 




















. . . It-is probable that those com- 
panies, which under their present leader- 
ship have demonstrated their ability to 
accept so successfully the responsibility 
imposed by war, will definitely survive. 
. “It follows that in the shares of such 
companies may be found a favorable means 
of investment, not only during the transi- 
tio from;war t& peace but in the postwar 
period ‘as well. 
“Although. profit margins are shrink- 
ing, well managed companies are improv- 
ing their financial position, and there is 
reason to count on the ability of the indus- 
try to deal with its problems and to be 
prepared to develop fully the possibilities 
that lie ahead.” * 
Probably the most optimistic factor in 
the aircraft fiscal picture is the fact that 
this industry will be about the last of 
America’s great industries to reconvert 











naf- back to peacetime production. Some 
ance recession in production may take place 

f when the European war is over, but the 
ce 18 demani for planes in the Pacific will 
d in continue after other major war production 





Programs are largely curtailed. 

That means that this industry still 
{should have lots of time to set its house 
i order before demobilization day. The 
industry admittedly is in much better 
tondition today than it was a year ago, 
and the improvement from here on out 
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should be marked. The trade’ is.’ still 
loaded up with millions of dollars~ worth 
of surplus materials, such as aluminum 
and alloy steels, but we are told that 
plans are well along to work off these 
inventories, with release of some of the 
excess into civilian markets. Better in- 
yentory controls are constantly being 
achieved, while the output of excess raw 
materials is being curtailed. 

But the chief advantage of a late recon- 
version lies in another direction. The 
aircraft industry will not have to serve 
as the guinea pig upon which all the 
new postwar adjustments are first tried 
out. It will take time to enact the legis- 
lation called for under both the Baruch 
and George programs. Controversial fea- 
tures must be compromised. However, 
not only should a comprehensive program 
be enacted into law but the program 
should be operating smoothly before the 
main body of the aircraft industry ends 
its war effort. 

Presumably the administrators—of ter- 
mination, surplus materials, and other 
war phases—will have then accumulated 
the necessary experience to do a good job 
for the plane makers. Surely, the ter- 
mination situation in this industry will be 
in sharp contrast to that of the machine 
tool makers who finished up the major 
part of their war tasks before either 
Congress or the Administration had 
started to think very seriously about the 
demobilization of war industry. 

And when the aircraft industry’s war 
output does come to a halt, trade authori- 
ties estimate that it will take less time 
to convert than many other industries 
that have set aside their peacetime activi- 
ties for war work. 

There are, of course, difficulties still 
ahead for which no satisfactory solution 
has yet been proposed. The government 
will have to use discretion in its demands 
on company cash funds for taxes which 
may not come- due for months after war 
production has stopped. 

Then, too, there is the matter of sever- 
ance pay. Certainly, under present con- 
ditions, this industry will be in no posi- 
tion financially to grant severance pay to 
the tens of thousands who will have to 
be dropped from the payrolls come peace. 
Government planners, and only a few in- 
dustry executives, have had much to 
say on this major problem. Manifestly, 
it is a puzzle too large and political 
for industry to handle alone and one with 
which Congress will have to deal. For 
that reason it does not appear to be a 
matter that should affect the postwar 
course of the industry. 





Hydraulic Headaches 
(Continued from page 149) 


Benches in the assembly department 
were very dirty, and parts which were 
ready for aSsembly were scattered and 
unprotected on benches. No further 
| Cleaning was being done before assembly. 
Protector caps, used for fitting protection 
during testing operations, were found 
with their insides coated with a thick 
gum of oil, dirt, and chips. This resulted 
iM pushing the dirt into the fittings. Pack- 
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ings used in the valve assembly, as well 
as plastic plugs used for covering ports, 
were found to be very dirty, with no 
provisions for cleaning. 

This plant’s test bench, in general, was 
fairly satisfactory. But here again, fil- 
tration of test oil was inadequate. How- 
ever, the attitude of the managers of this 
company was progressive and coopera- 
tive. They appreciated the purpose of 
the criticisms and definitely indicated 
their intention of initiating corrective 
measures. They further invited the com- 
mittee to come again and pass judgment 
on their improvements. 


Plant "C" 


This organization undoubtedly has the 
finest material handling methods that 
were seen in any plant. The manufactur- 
ing methods and handling routine on all 
types and sizes of parts could well become 
a model of procedure for hydraulic equip- 
ment manufacturers. 

Assembly and testing departments were 
being moved at the time of the visit, so 
it is not possible to comment at any 
length upon them. However, it was felt 
that the space chosen for the assembly 
department was not very satisfactory, 
and it was recommended that a fully en- 
closed dust-proof room be provided. 
Assembly was to be conducted in a man- 
ner which indicated possible unsatis- 
factory results, and definite recommenda- 
tions were made for a better set-up. 

The bench used in the testing of the 
actuating struts was not considered to be 
adequate, inasmuch as complete coverage 
of the operating requirements was not in- 
cluded. Recommendations for a_ better 
set-up, including proper filtration of the 
hydraulic fluid, were offered. This is a 
very aggressive and competent organiza- 
tion, and it is anticipated that corrective 
action will be promptly initiated. The 
inspection department is worthy of special 
comment, being well manned, well equip- 
ped, and excellently organized. 

* * * 

In order to help hydraulic vendors in 
the method of correct material handling, 
we pause here to submit the following 
illustrations (see pages 148-149): 

Fig. 1 illustrates the method used to 
bin finished parts after or during the 
machinery operations. Attention is 
called to the clear labelling of the job by 
careful identification of the boxes and 
the carrying of job tickets in each box. 

Fig. 2 shows the method of delivering 
finished parts to the inspection depart- 
ment. It can be seen that the material 
boxes are made in such a manner that 
units are individually racked and are 
thus protected from damaging one an- 
other. Here again, clearly labelled boxes 
and job cards prevent confusion and 
simplify material handling and allocation. 

Fig. 3 depicts a parts room where fin- 
ished material is stored in separate boxes 
awaiting assembly requests. This room 
is dust-proof and kept closed and ex- 
tremely clean at all times. Control is in 
the hands of one individual—the only 
person allowed in the store room. 

Fic. 4 illustrates a method used in 
washing selector valve housings, and Fig. 
5 shows the care taken in cleaning the 
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hose of a cylinder rod. There is special 
attention to this operation. Though the 
bore does not affect the final operation 
of the cylinder, chips inside the bore may 
fall into the unit during assembly. 

Fig. 6 illustrates the extreme care 
taken in handling finely finished piston 
rod assemblies. 


Plant “D” 


This manufacturer was making slide 
valves. Inasmuch as slide valves are 
always potential sources of trouble, the 
production of these units must be super- 
vised with considerably more attention 
to quality control than many other hy- 
draulic units. Difficulties of satisfactory 
production have made this type of valve 
rather unpopular with certain airplane 
manufacturers. Due to these facts, this 
plant, in general, was found to leave 
much room for criticism. Production 
methods were rather poorly organized, 
and material handling was very unsatis- 
factory. 

Slide valve shafts were not finished 
beyond the final grinding, which was 
accomplished with a considerable amount 
of chatter. The valve bodies and shafts 
were honed to a definite size, thus main- 
taining interchangeability. Nevertheless, 
marks developed during the shaft grind- 
ing operation resulted in a valve assembly 
with poor wearing qualities, short service 
life, and excessive leakage. Assembly 
operations were conducted in a separate 
department in a closed-off area and, in 
general, appeared to be fairly well con- 
trolled and clean. 

However, it was found that externally 
threaded parts, plastic plugs, and pack- 
ings were thrown into their respective 
bins without protection either from im- 
pact or from dirt, which will definitely 
produce unsatisfactory assembled units. 
Very definite recommendations were made 
for improvement of these conditions. 

The elaborate testing department was 
considered adequate and appears to be 
well-managed. But here again, the 
needed filtration was not incorporated, 
and this was called to the company’s at- 
tention. One practice was found which 
was immediately stopped—the method of 
removing fittings which were installed in 
the valve assemblies for test purposes. 
These fittings, made of steel for service 
life, were removed and tossed into a box 
placed at a considerable distance from the 
operator. Fittings were found on which 
serious burrs were raised on the threads 
and ends due to this tossing practice. 
When such fittings are installed on a 
valve assembly, the damaged threads and 
ends cut chips which are left in the valve 
body 

Numerous recommendations for im- 
provement were made throughout the 
plant, and cooperation is anticipated. 


Plant "E" 


Manufacturing methods at this plant 
are, in general, very satisfactory, and 
material is properly controlled and well 
handled. In connection with machining 
operations on one of the long tail wheel 
retracting cylinders which this company 
produces, a very peculiar condition was 
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encountered. The firm does not hone the 
cylinders on the inside but completes the 
lathe work with a final reaming operation. 
It was noticed that every cylinder showed 
a circular depression at one point along 
the bore. This was only obvious in the 
light reflection on the smooth reamed 
surface. 

Cause of this initially had everyone 
baffled. But since the location was iden- 
tical in all cylinders, it became apparent 
that the trouble lay somewhere in the 
lathe operation. An inspection revealed 
the following: 

Due to the extreme length of this strut, 
the outboard end was being held in a 
large steady rest equipped with three 
rollers during the boring, rough reaming, 
and final finish reaming operations. It 
was found that this steady rest, due to 
the heat generated by the pressure of the 
rollers on the body of the cylinder and the 
resultant expansion of the metal in this 
area, was causing the metal to close in 
after machining was completed and 
temperature dropped to normal, resulting 
in a depression around the inside wall of 
the cylinder at the exact point of contact 
with the steady rest. 

Obviously, the metal expands during 
the machining operations, and being re- 
strained by the steady rest, an inner bulge 
is caused, with the result that after the 
reaming operation is completed and the 
metal cools off, the subsequent shrinkage 
leaves the depression. It was recom- 
mended that either a new means be de- 
veloped for holding these cylinders or 
that the pressure of the rollers be reduced. 
A constant flow of flushing oil directed 
at this point would help by more uni- 
formly distributing the rise in tempera- 
ture. 

Inspection, assembly, and test at this 
plant are conducted in a separate air-con- 
ditioned room remote from the manufac- 
turing departments. Material handling 
in this department was poor. Few racks 
were in evidence, and material was being 
handled with very little regard for what 
damage might be inflicted. 

An amusing, yet serious, incident oc- 
curred in this department, definitely indi- 
cating lack of appreciation of responsi- 
bilities by the executive involved. It 
must be explained that both Naval officers 
were in uniform, whereas the aircraft 
manufacturer’s representative was, of 
course, in civilian clothes. While the 
latter was criticizing some of the prac- 
tices which came to his attention, he was 
told by the superintendent of the, plant— 
who thought he was an employee—to keep 
his mouth shut because if these practices 
were not pointed out to the Navy, “they 
would never realize the conditions.” This 
kiné of attitude certainly results in a 
lack of cooperative effort in rectifying 
sources of trouble. 

Strongly advised were the use of more 
racks and improvements in the handling 
of parts during assembly operations. 
Pariicular emphasis was laid on the need 
of absolute cleanliness. 


Plant "F" 


This factory is well tooled but rather 
poorly operated. Material handling has 
teceived little consideration, partially fin- 
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ished and completed strut cylinders being 
piled carelessly in boxes. It was found 
that a considerable number of cylinders, 
in various states of completion, had to be 
scrapped due to scoring and heavy tool 
marks which would cause structural 
failure of the strut. Lack of intermediate 
floor inspection results in such defective 
units going through all remaining opera- 
tions before rejection, with the conse- 
quent high man-hour loss in production 
and very high costs. 

The honing operation on these cylinders 
was entirely too rough, being held no 
closer than 15 microinches R.M.S. pro- 
fiiometer. It is good general practice 
that such honing should be not more than 
5 microinches. 

Assembly at this plant was being con- 
ducted in an open room in very dirty and 
adverse conditions, with the result that 
assembled cylinders, ready for shipment 
when disassembled, were found to contain 
a considerable amount of dirt. External 
and internal threads on these units were 
found to be poorly controlled, and assem- 
blies were made by selective fit rather 
than by maintenance of standard thread 
tolerances. 

At the present time, this company does 
not have a test bench in operation, all 
testing having been done at the aircraft 
manufacturer’s plant. However, a test 
bench had just been received for this 
purpose. Even so, upon examination it 
was found that this bench was incapable 
of delivering. more than 900 psi. pressure 
without resorting to the hand pump. The 
relief valve in the system was set to crack 
at a still lower value. This pressure was, 
of course, too low for the purpose in- 
tended. Moreover, filtration provided 
was inadequate. Recommendations were 
made for installation of satisfactory test 
equipment. 


In connection with the manufacturing 
processes, the one-piece piston rods and 
heads were found to have heat-treatment 
scale in the counterbore of the head be- 
cause they had not been sandblasted prior 
to machining operation. Pistons which 
were removed from assembled units were 
found to have this same scale adhering. 
Such scale would become dislodged in 
operation and create havoc in the oper- 
ation of any hydraulic system. All cylin- 
ders on hand were ordered disassembled, 
any scale removed, and all parts washed 
and cleaned, followed by reassembly 
under more favorable conditions to as- 
sure a satisfactory unit. ° 


Plant "G" 


Manufacturing processes in this plant 
were found to be entirely satisfactory, 
with the exception of hand polishing of 
piston rods, which might possibly result 
in some irregularities. This was not 
considered too serious, but the manu- 
facturer was requested to maintain accur- 
ate dimensional control and uniformity. 
Some recommendations were made on 
the subject of material handling, al- 
though conditions were not too serious 
here, Inspection was found to be well 
conducted and efficient. Scrap at this 
plant is about 10 percent which is rather 
high; but a check of previous records 
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showed this company has steadily im- 
proved this condition. 

Assembly is conducted in a separate 
building and, although no aircraft hy- 
draulic equipment was going through at 
the time, it is believed that this work is 
being conducted under more or less 
favorable conditions. Other units ex- 
amined were found to be free from dirt 
anc chips. The test bench, although not 
as elaborate as others, is capable of per- 
forming the required job satisfactorily. 
Nevertheless, recommendations for better 
filtration were necessary. In this case, 
the filters were installed as by-pass filters, 
which does not assure that all oil used in 
testing is necessarily passing through the 
filters. 

In general, this plant was well con- 
trolled and operated, and it was the belief 
of the committee that little trouble need 
be anticipated from products manufac- 
tured by this firm. 


Conclusion 


In view of this survey the impression 
might be gained that the conditions in the 
plants of these subcontractors are ex- 
ceptional and dangerous. However, it 
was the opinion of the committee that 
these conditions were not so adverse that 
they cannot be rectified quickly and easily 
with proper cooperation, which, it is felt, 
can be anticipated in the majority of 
cases. In fact, the conditions found were 
more or less parallel to conditions that 
may be expected in any plant manufac- 
turing hydraulic units, particularly such 
companies which have not previously 
made hydraulic equipment. 

It is recommended that the points 
detailed below be considered in the 
analysis of any subcontractor who is 
manufacturing aircraft hydraulic equip- 
ment. It likewise would pay hydraulic 
equipment manufacturers to apply these 
axioms to their own organization if they 
really want to cooperate in eliminating 
some of our “hydraulic headaches.” 

(a) The executive staff must be pro- 
gressive and cooperative. 

(b) Machine operations must be care- 
fully analyzed and controlled. 

(c) The shop must be properly tooled, 
particularly with imapection gages and 
equipment. 

(d) Inspection seiaiiiods must be ade- 
quate, and proper control of flow of units 
throughout machining operations must be 
worked out. 

(e) Final assembly must be conducted 
under proper conditions of light, cleanli- 
ness, and efficiency. 

({) Test room equipment must be ade- 
quate and assure proper function of com- 
pleted unit. . 

(g) Adequate filtration must be pro- 
vided for all hydraulic test fluid. 

(h) Material handling must assure a 
clean steady flow of work. 

(i) Reject percentage must be kept at 
a reasonable figure. 

(j) The company must appreciate and 
understand requirements for precision 
machining in this type of equipment. 

(k} The shop set-up must permit such 
workmanship. 

(1) Above all, dirt must be kept out of 
hydraulic devices. 
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Forming Aluminum 
(Continued from page 152) 


form with gages and secured by a hold- 
down frame which is attached to a screw 
jack suspended from the ceiling. The ex- 
posed edge of the metal is then hammered 
from the top down all the way around 
the form with a big wooden, rubber, 
fiber, or plastic mallet. The form must 
be kept smooth and unmarred, since 
every irregularity will show in the fin- 
ished work. 

For difficult forming operations it may 
be necessary to heat the mental to in- 
crease its plasticity. This may be ac- 
complished in a furnace or with a torch. 


The edge of the hold-down frame may be 
lined with asbestos and aluminum strip 
to protect it from the flame while the 
metal is heated with a torch. The metal 


«js. hammered into place as soon as it: is 
“*hot.enough to produce a brown char mark 


when rubbed with a soft pine stick. Even 
at 400 deg. F., workability is markedly 
increased, and alloys in their heat-treated 
or strain-hardened tempers can be heated 
to this temperature for as long as % hr. 
with no substantial loss in strength. 

To prevent buckling, the hammer 
should never strike far from where the 
sheet is supported by the form. Parts 
hammered from thin sheet may be 
smoothed by rubbing with the rounded 











WHAT ABOUT AIRPLANE 


IT Is evident that none of the equipment 
now in use meets all requirements, We'd like to 
build a system which fulfills the needs of today 
and tomorrow exactly. We have been building 
all kinds of gasoline handling systems since 1891 
so we have the experience, the "know-how," the 
personnel and the facilities to design and build it, 
but we need to know what the exact needs are 
from your past experience and your future plan- 

ning. Just a brief note giving 
us the high lights of your 
thinking is all we need. May 
we hear from you? | 


THE WAYNE PUMP 
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Fort Wayne 4, Indiana 
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end of a maple block or a stretching 
mallet, while other hammered parts may 
be smoothed with steel planishing tools, 

Another type of hand hammering js 
done on a form which has cavities or de- 
pressions in it. The sheet is clamped on 
top of the form and hammered down into 
the cavity, either with a wooden mallet 
or a rounded maple block and a steel 
hammer. The metal is first hammered 
along the top edge and then progressively 
downward on all sides. The material 
must be shaped by gradual stretching and 
never forced with heavy blows: To pre- 
vent buckles, the clamps which hold the 
metal on the form should be just tight 
enough to allow the sheet to slip gradually 
into the contour of the form as it is 
being hammered. If the clamps are too 
tight, the metal will be stretched thin and 
may fracture. 

Power hammers are often used to 
smooth out irregularities left by previous 
operations, although such hammers were 
originally designed for primary forming. 
A small steel hammer rapidly strikes the 
sheet, which is slid back and forth over 
a stationary anvil. The anvil and the 
hammer are both curved slightly so that 
when the hammer hits the sheet it curves 
the metal. Light oil applied to the under 
side of the metal will make it slide easily 
over the anvil. 

The speed of the hammer must be 
regulated to suit the work. If the metal 
is soft, the blows should be slower than 
if it is hard. Frequent comparison with 
a suitable template will guide the oper- 
ator. Power hammering not _ only 
smooths .the work, but alo helps set the 
shape through the additional work- 
hardening. 

Bending of sheet metal into curved 
surfaces or cylinders may be accom- 
plished by roll forming. This work is 
commonly done in bending machines 
equipped with three rolls. The two front 
rolls are geared together and revolve 
in opposite directions. The lower roll is 
fixed; the upper roll can be adjusted up 
or down to admit sheet of various thick- 
nesses and to apply driving friction to 
the material fed between them. The back 
roll is operated up or down at an angle 
to the front rolls in order to control the 
radius of bend in the curve being rolled. 

When rolling a shape with several 
different curves in it, the sheet is first 
marked from a master template. The 
machine rolls the sheet as far as the first 
bend mark, then stops. The back roll is 
then raised to change the radius of curva- 
ture and the rolls are started again until 
the desired shape is formed. 

Rust, scale, or metal chips should never 
be allowed to accumulate on rolls; the 
greatest care must be taken to prevent 
marring or scratching them. The sheet 
may be protected in the roll forming 
operation by covering both sides with 
heavy paper. 

Continuous roll forming is done by 
feeding coiled sheet into a series of paral- 
lel, horizontal rolls that operate in pairs. 
The first rolls produce only a slight bend 
in the material, but each succeeding set 
of rolls increases the bends until the 
aluminum comes out completely formed 
at the other end. 
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These days you have to save steps so you certainly want the conven- 
ience of plugging in on an air line right next to the job. But when 
you plug in you want to be sure you stay plugged in until you are 
ready to disconnect. You don’t want accidental tugging or tripping 
to pull out the line, waste air, interrupt work. In using sections of 
coupled hose, you don’t want chance snagging of the coupler—on 
floor or work to disconnect and whip hose about dangerously. 


You need have no worries with the Schrader Swivel Type Air 
QUICK-ACTING Coupler. It plugs in with one easy push and Jocks automatically. 


SAVES AIR Release requires only a slight twist of the coupler sleeve but it must 
SAVES TIME 


SAVES MONEY 


be a twist. Pulling or tugging on the coupler or line can’t loosen 
this coupler. See that you get Schrader—the safer, stronger (steel) 
Air Coupler for all outlets and all air tools. 


Order through your distributor or write for details and prices. 
C | ot Send for Catalog No.10 describing Schrader Quick-Acting Air 
| . Couplers and many other Schrader Industrial Products for the 


ST ONTROLS: THe BIR effective control and use of air power. 


SCHRADER PRODUCTS FOR INCREASED PRODUCTION — GREATER SAFETY 


Air Valves, 2,3, 4-way e¢ Machine Operating Air Controls « Quick-acting Couplers 
Blow Guns e¢ Safe Operating Controls ¢« Air Ejection Sets « Hydraulic Gauges 


A. SCHRADER’S SON, Division of Scovill Manufacturing Company, Incorporated, BROOKLYN, NEW YORK 








PAINTED FOR ELECTRONIC LABORATORIES, INC., BY BENTON CLARK 


"Geach 5 Calliag Five Coiled F 


--- pinned down by pilibox on right flank?! 


* Landing parties must depend on supporting fire 
from ships off shore until their own artillery can 
get into action. By radio communication the Navy’s 
fire is brought instantly to bear on enemy strong 
points holding up the advance. 

When the Marines carry out the tough landing 
operations for which they are noted, Walkie- 
Talkies are among the first ashore. They must 
get the messages through! For unfailing power, 
many depend on E*L Vibrator Power Supplies. 





Wherever reliability is a “must,” E*L Vibrator 
Power Supplies are also proving their other advan- 
tages of light weight, small size and high efficiency. 
They are products of the most extensive research 
in vibrator power supplies and circuits ever known. 

That research has extended the scope and use- 
fulness of vibrator type power supplies beyond all 
previous conception. Certainly, in the electronic 


era of peace to come E-L Power Supplies will con- 


tribute new advances and economies 
wherever electric current must be 


changed in voltage, frequency or type. 


Power Supply using recharge- 
able, non-spill storage battery 
for operation of Walkie - Talkie 
radio equipment. Input Voltage: 
4 Volts D.C.; Output: Numerous 
Voltages, supplying plate and 
filament requirements of the 
equipment. Width, 312”; Length, 
61%”; Height, 434”. 
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Bombardiers 
(Continued from page 179) 


kitchen, and salute each passing officer. 
Small wonder they sometimes develop, 
especially on their first solo, galloping 
cases of “target fever,” cadet terminology 
for extreme nervousness as the objective 
js approached. 

After-dark targets come in for their 
share of attention, too. Objectives are 
outlined at night by electric lights and, 
as day bombing is mastered, this new 
technique, in turn, is conquered. On 
special missions the targets are illumi- 
nated by flares dropped by the lead 
plane of a formation. Advantage is also 
taken of moonlit nights, when targets 
are bombed without the aid of artificial 
lighting. 

Every trick of future actual bombings 
is included in the course these men re- 
ceive. Aside from high altitude missions, 
where they work with the aid of oxygen 
equipment and heavy clothing as pro- 
tection against extreme cold, bombardier 
cadets also receive intensive training in 
low-altitude missions, which are flown at 
heights of 50 to 200 ft. at high speeds— 
the method employed by Gen. Doolittle 
and his Tokyo raiders, and more lately 
by allied airmen on raids over Nazi-held 
France. 

It’s no “gravy train” for these future 
bombardiers. On the contrary, it’s lots 
of plain, hard work. But there are ex- 
citement and thrills no earth-bound 
soldier knows. They are written in the 
accounts of allied fliers everywhere the 
enemy is met. These boys aren’t just 
good. That wouldn’t be enough in this 
war against Axis cunning. These bom- 
bardiers are terrific. 





Hull Displacement 
(Continued from page 125) 


any amount it will remain at that deflec- 
tion with no tendency to swing in either 
direction, Therefore, the weight pans 
are lowered until the above condition 
of neutral equilibrium very nearly exists. 
It is then a simple matter to adjust the 
vernier vertical balance weight until true 
equilibrium about the pivot is attained. 
The model is then statically balanced 
about the pivot and both the horizontal 
and vertical centers of gravity of the 
model coincide with the pivot. 

(d) With the model statically balanced 
about the pivot, sufficient ballast is re- 
moved from the counterweight bucket so 
that the weight of the model is exactly 
balanced, causing the model to float on 
the system with no apparent weight. 

(e) The large calibrated counter- 
weight (22.62 lb. for this example) is 
Now removed and the model immediately 
sinks into the trimming basin with an 
unsupported weight equal to the counter- 
weight, which, for this example, is equiv- 
alent to the full scale gross weight of 
40,000 Ib. The model will displace 22.62 
lb. of water and will float in equilibrium 
on the water at the same trim and 
exactly wy the draft that the full scale 


AVIATION, April, 1944 









Millionths of an inch accuracy in these 
Vital Aircraft Parts is achieved by 
Western Automatic on a quantity basis 


@ It's no job for amateurs, making these Lycoming 
R-680 aircraft engine cam followers and cam follower 
guides of alloy steel. Clearance between walls of 
follower and guide must be held between .0013 and 
.0003 inch — and the mating diameters are groun 

and honed to a 10 micro-inch finish, a mere 1 

millionths of an inch! And they’ve got to be inter- 
changeable— they’re not factory paired. It pays 
you to know about Western Automatic’s production 
ingenuity, skilled workmen and vast precision equip- 
ment that turn out work like this on a quantity basis 
for war — and that can do it for your post-war needs 
after Victory. We may not be able to help you now, but 
we suggest that you write us for complete facts now. 

















































Aircraft Products Division 


Western Automatic 


Machine Screw Company 
Elyria, Ohio, U.S. A. 













The world 
may be 
shrinking— 







































































BUT THERE'S 
A LOT MORE 











Right now, in action on ships and planes and 
vehicles, there are radio and electronic applica- 
tions that were vague dreams a few short years 
ago. They were built for war, but their principles 
promise new products and refinements to enrich 
the peace that follows. 


It has been Delco Radio’s privilege to work 
closely with Army and Navy engineers in ex- 
ploring the possibilities of radio and electronic 
equipment. Many problems of design have been 
solved through cooperative research—many 
problems of production overcome by Delco 
Radio’s experience as a large manufacturer of 
precision radio instruments. From laboratory to 
drawing board to production line, Delco Radio 
has been in on the job of making electronics 
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mB Tor! 


practical for mobile artillery, tanks, aircraft, 
ships and field units. 


This accumulated experience is a reservoir of 
technical knowledge that will add a lot to the 
world of tomorrow. 


Put your dollars “in action” 
BUY MORE WAR BONDS 
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airplane would assume with the same 
center-of-gravity location in percent of 
the mean aerodynamic chord, 40,000 
lb. gross weight and floating on sea water. 
The trim and draft scales are observed 
and the values are recorded. 

({) One of the small calibrated 
countefweights weighing 2.82 Ib. is re- 
moved and the model sinks deeper in the 
trimming basin, assuming a draft and 
trin equivalent to 5,000 lb. additional 
weight, or 45,000 Ib. full scale, at the 
same center-of-gravity location. This 
operation is repeated, with draft and trim 
recorded in each case, until the four small 
weights have been removed, resulting in 
the 60,000 lb. maximum condition. 

(zg) As there will always be some 
friction and surface tension errors, it is 
advisable to eliminate their effect by tak- 
ing an identical set of readings while 
adding the weights back on the counter- 
weight pan and averaging the results. 
Difference in the readings will ‘be ‘the 
hysteresis error due to friction and sur- 
face tension. If proper.attention has been 
given to light weight, ball bearing pul- 
leys are used, and there is a wetting 
agent in the water, this error can be held 
to less than 1 percent. 

To complete the analysis of the un- 
flooded vondition it is necessary to repeat 
the preceding procedure for the additional 
center-of-gravity positions. If the bal- 
ance about the new. Hivot can be attained 
by merely shifting the balance weights 
previously used, there’ will be no change 
in total weight Gf the system and step 
(a) of the procedure can be eliminated. 

Procedure for obtaining the flooded 
conditions is very similar in all respects to 
the steps previously outlined. The seg- 
ment representing the flooded area is 
removed from the strongback and an 
equivalent weight of ballast is removed 
from the counterweight bucket to main- 
tain the proper weight balance. The 
model is then statically balanced about 
the pivot, as previously, and the trimming 
process is repeated. Fig. 4 illustrates a 
model floating in the trimming basin 
with a compartment flooded. 





































Presentation of Results 





The displacement data sheet accom- 
panying the plot in Fig. 5, gives typical 
data obtained for a flooded test condition. 
There will be one such sheet for each 
condition of flooding. Data are plotted 
from these sheets (as illustrated in Fig. 
5) for final presentation. 

Merits of this system for determining 
displacement and trim are immediately 
apparent after a study of the. plot in 
Fig. 5. For this particular condition ‘of 
flooding, one may immediately find the 
equilibrium attitude of the design under 
consideration for an infinite number of 
conditions of loading and balance which 
completely bracket the anticipated re- 
{uirements for the airplane. Since there 
sa plot, similar to that in Fig. 5, for 
‘very combination of compartments 
flooded, the design engineers can deter- 
mine any specific waterline rapidly and 
accurately. 

For example, we will assume that for 
the design illustrated by Fig. 5 it is 
necessary to locate the auxiliary power 
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NORTON ABRASIVES _ 





They PayBig Dividends 


Zor Hand-sioning Tools, India and Hard Arkansas 


Oilstone Shapes pay their way hundreds of times over through 
faster, better, more cuts from the bits, drills, reamers, and millers 
they sharpen.” 


The resulting increased output from the keener edges produced 
can easily run into hundreds—yes, thousands—of dollars from a 
tiny investment in some of these precision oilstones (say 75 cents 
for a rough average). 


Whether all your cutters are sharpened at a central location under 
a trained tool engineer or touched up right at the machine, by all 
means bring up the final edge by hand stoning. It pays amazing 
dividends in metal and time saved. 


Aud in Die Finishing, also, these oilstones are in- 


dispensable. The great choice in shapes and grits, from coarse India 
to the unmatched fineness of the Hard Arkansas Stones, makes it 
possible to impart any degree of finish desired to the most intricate 
and expensive dies. 


Ask our Field Engineer or your friendly distributor’s man about 
them. 


Boston, Buffalo, Chicago, Cincinnati, Cleveland, Detroit, 
Grand Rapids, High Point, Indianapolis, Los Angeles, 
New York, Philadelphia, St. Louis, San Francisco, Tacoma. 


BEHR-MANNING - TROY,N.Y. 


DIVISION OF NORTON COMPANY 


ALSO RELIABLE COATED ABRASIVES SINCE 1872 











ee and it will be just as easy for you to handle 
your bigger cargo planes...if you have the 
right equipment 









No longer a toy or a hobby, the industry’s new stature 
needs corresponding growth in all the collateral services 
associated with it. Handling maintenance—cargo loading 
—all in terms of tons. 

Whiting Corporation, with over 60 years of equipment 
handling experience, is in a position to render a broad 
range of Collateral Engineering Service to the aircraft 
designer and operator on such problems as they arise. 


All right—let’s talk about weight. This is the era of 
pounds and tons, not grams and ounces. Loads are block- 
busters, heavy cargo, troops. The impossible is happening 
—the airplane has grown up. 


GORPGRATIGN 


Main Office and Plant: 15623 Lathrop Ave., Harvey, Il. 
Western Office: 1151 S. Broadway, Los Angeles 15, Calif. 
Canadian Subsidiary: Whiting Corporation (Canada) 
Ltd., Toronto, Ontario. when 

Branch Offices in New York, Chicago, Buffalo, Birming- 
ham, Pittsburgh, Detroit, Cincinnati, St. Louis, and 
Washington, D.C. 


-_ © at DY Y S 5 | 
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ynit in the compartment from station 4.0 
to station 5.0. Because the auxiliary 
power unit furnishes the electrical power 
for the airplane when the main engines 
are inoperative, it is necessary for this 
ynit to function properly in the event of 
a forced landing at sea, where it is 
esseritial that power be available for 
operation of the radio equipment. We 
will assume the following conditions have 
been set-up: 

(a) Emergency landing gross weight. 
47,500 lb. (one-half fuel consumed or 
dumped ). 

(b) Center-of-gravity range _ for 
emergency landing condition 24 to 29.5 
percent M.A.C. Aer 

(c) Compartment containing emer- 
gency equipment damaged and flooded. 

With the above conditions established, 
we refer to Fig. 5 and note that for a 
gross weight of 47,500 lb. and a center 
of gravity of 24 percent M.A.C., the 
draft is 53.8 in. at the step with a trim of 
3.05 deg. For a center of gravity of 29.5 
percent M.A.C., the draft is 54.5 in. and 
the trim is now 3.90 deg. 

The waterlines defined by the above 
readings are plotted on a profile view of 
the hull. By allowing an additional 6 in. 
clearance for water turbulence within 
the compartment, the safe area for locat- 
ing the equipment is determined as illus- 
trated in Fig. 6. 






























Design Changes 


Since the determination of flooded 
waterlines must be accomplished early 
in the preliminary design stages (so that 
compartmentation, location of equipment, 
outlets in the hull, and other related items 
may be determined) there are, invariably, 
numerous design changes before the final 
hull is crystalized in either form or con- 
tent. In the classical Bonjean method, 
each such change in distribution of hull 
volume requires extensive revision in 
the basic charts of displacement, involv- 
ing many additional hours of computation 
and plotting. 

However, in the experimental method 
it is a simple matter to glue two com- 
partments together and cut them at a new 
bulkhead location. Even entire compart- 
ments may be altered in form in a rela- 
tively short time. The model is particu- 
larly adaptable for determining the effect 
of large floodable cut-outs, such as nose 
and main wheel cut-outs on amphibians, 
Since these cut-outs are usually of irregu- 
lar volume, determination of their effect 
on draft and trim by the computed 
method would be exceedingly difficult 
and laborious. Fig. 7 illustrates a typical 
case where irregular amphibian gear 
cut-outs have been added to the hull. 

Giving high accuracy and a direct ap- 
proach to the problem, the experimental 
method for determining displacement has 
lound increasing favor with seaplane de- 
signers, This is particularly true in the 
early design stages, where the extreme 
flexibility of the method saves many 
hours of a highly skilled engineer’s time. 
‘he investment for a simple trimming 
basin js slight and the time for its design 
and construction can be more than writ- 
ten off on the first project to be investi- 
tated. While a working knowledge of 
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Here are some angles about Cook relays that are of interest to you. 
e Carefully designed to the- high standards of Cook engineers. 
e Tooled and fabricated completely under one roof. 


e Highest grades of all materials are used in all parts of Cook 
relays. 


e Precision manufactured with modern equipment in a model 
plant. 


e Assembled and tested with exacting care by skilled workers. 


e Efficiency with capacity to produce in quantity. 


Consider these facts when planning your relay requirements. These 
angles and the “plus features” included in Cook relays, truly make 
ALL Cook relays “extra-ordinary.” 








2702 Southport Avenue e Chieago 14, IHinois 
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In a single plane the junctions securely formed 
by Dole Aircraft Valves and Fittings run into 
the thousands. Thus, the strict accuracy of 
Dole engineering and factory operations 
contributes to theivictorious performance of 
American planes; In our small way, we make 
doubly sure they will keep functioning in 


situations where the enemy's wil! fail. a 

Made in accordance with Army-Navy ‘. " ow 
Aeronautical Standards ‘ a. 

THE DOLE VALVE COMPANYE® «..- 
ESTABLISHED 1906 ‘ cargo 

1901-1941 Carroll Ave., Chicago 12, Illinois favor: 
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the underlying classical theory of dis- 
placement is desirable, the laboratory 
should be relied upon for the practical 
solution of seaplane displacement prob- 
lets. 





Global Air Transport 
(Continued from page 115) 


ranges, utilizing existing harbors in the 
vicinity of the world’s populated areas. 
Bozh of these airplanes may be developed, 
according to today’s standards, into very 
larze craft; their gross weight will be 
upwards of 140,000 lb. Their size will 
denend on traffic available. In other 
words, the Martin Mars cargo flying 
boat, and the Army’s B-19 land-plane 
bomber are at the line of demarcation 
where the big planes will begin. 

The basic factor in the choice of equip- 
ment, as already indicated, will be econ- 
omy—commensurate, of course, with 
speed, comfort and safety. The large 
high-altitude land plane has a useful load 
of 39 percent of the gross weight, while 
the flying boat has a useful load of 49 
percent. (The useful load includes the 
fuel, crew, passengers, and cargo.) Thus, 
in the smallest of the postwar trans- 
ports—the 140,000 1b. airplanes—the use- 
ful load of the boat will be almost 14,000 
lb. greater than that of the corresponding 
land plane. This difference in useful 
load is primarily due to the weight of 
the landing gear, which, in a 140,000-Ib. 
land plane as presently designed, weighs 
about 14,000 Ib. 

In global flights, the airline must be 
prepared for transportation over a dis- 
tance of 3,000 mi. In a recent study of the 
comparative efficiency of land planes 
and flying boats, in which aircraft of 
comparable size designed to meet CAA 
requirements were assumed to operate 
under identical conditions, the flying boat 
was determined to carry a 30,000-lb. pay- 
load over this distance. The payload 
for the corresponding land plane was 
20,000-lb. Translated into terms of trans- 
portation costs, this difference of payload 
shows a 30 percent greater cost per ton- 
mile for the land plane than for the boat. 

Referring again to the Mars and the 
B-19—since both are military aircraft, 
specifications for which were written by 
the armed services—they can be com- 
pared without being put on a competi- 
tive basis. These two planes, sea and 
land types, respectively, are the nearest 
blood relatives for purposes of this ¢om- 
parison. Each of them grosses about 
140,000 Ib. But the Mars empty weighs 
70,684 lb., while the B-19 weighs 84,330. 
The difference of 13,646 lb. is the flying 
boat’s advantage in cargo or fuel. The 
data on the new Mars JRM-1 “pure” 
cargo type is expected to be even more 
favorable, 

Th above figures ate both based on 
military designs. For comparison of com- 
mercial versions of land planes and flying 
boats, the CAA airworthiness require- 
ments will determine the gross weight 
of each type and, in this consideration, 
thé approximate 10 percent in favor of 
the flying boat will increase with increase 
mM size of the plane. 
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TEMPERATURE EXTREMES 





REX-FLEX 

Stainless Steel Flexible 
Tubing likes either end 
of the thermometer 


HE ability of REX-FLEX to withstand the effects of 
fate heat or cold has enabled it to be used suc- 
cessfully where other types of tubing have not been en- 
tirely satisfactory. REX-FLEX has the corrosion resistance 
of stainless steel which permits it to handle most types 
of gases and liquids. 


Because of its lighter weight, pressure tightness and 
extreme flexibility REX-FLEX has been widely used in 
aircraft. The experience gained in developing stainless 
steel flexible tubing should be helpful in solving your 
problem of conducting liquids and gases. Chicago Metal 
Hose Corporation engineers will be glad to help you 
adapt this versatile, flexible metal hose to your require- 
ments, or suggest the type best suited. Write for complete 
information today. 


Flexible Metal Hose for Every Industrial Use 


cH Gf FAME HOSE nena 








Plants: Maywood and Elgin, Ill. 
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3*M ABRASIVES 






’ ELEK-TRO-CUT THREE-M-ITE CLOTH CARTRIDGE ROLLS 











































Is the finishing of hard-to- 
get-at areas a time-killing 
bottleneck in your plant? 
You can stop that with the 
right 3-M Abrasive Specialty 
Item. There is a shape to 
facilitate and speed up the 
precision finishing of even 
the most difficult pieces. It 
will pay you to get the whole 
story on 3-M_ Abrasive 
Specialty Items. Use the 
coupon below to get a copy 
of our book telling all about 
these time and money saving abrasive items. The photographs of 
them in use may suggest valuable shortcuts to you. 
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GRINDING WELDS DEBURRING AROUND PUNCHED 
AND ROUGH SPOTS OR ORILLED HOLES 

RECONDITIONING 
GASKET CAVITIES 





SMOOTHING THREADS, 
GROOVES AND OIL HOLES 













Manufacturers of “SCOTCH” Brand Tapes — 3-M Abrasives with Paper, 
Cloth and Combination Backings — 3-M Wexes and Sealers — 3-M 
Adhesives — "SCOTCHLITE” Reflecting Sign Sheeting — 3-M Cutting 
\ ‘a 4 and Finishing Compounds — 3-M Lapping and Grinding Compounds — 
COLORQUARTZ Roofing Granules. 































Minnesota Mining & Manufacturing Company A444Si 
900 Fauquier Avenue 
Saint Paul 6, Minnesota 


Yes. you may send me a copy of your book on 3-M Abrasive Specialty 
Items. 
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Projecting past experience into a scale 
of weights of land plane landing gears, 
they run from 6% percent of gross in the 
15,000 gross weight class, to 11 percent 
of gross in the 150,000 lb. gross weight 
category. It is often argued by able men 
that the reinforcement necessary in the 
bottom of a flying boat fuselage to make 
it a safe landing bottom weighs as much 
as the wheels and retraction mechanism 
of a land plane. They do not add, how- 
ever, that the structural strength in the 
wings of a land plane necessary to support 
its undercarriage just about offsets the 
extra stress elements in the bottom of the 
flying boat. 

On the point of comparative speed, it is 
true that land planes up to our arbitrary 
140,000-Ib. size, where big planes begin, 
have had the advantage. But I see no 
reason why there should be any differ- 
ence when we consider the global route 
types of tomorrow. Each will have to 
have a minimum amount of wing and 
fuselage and engine nacelles for a while. 
But the flying boat type, in my opinion, 
can be designed as “clean” as most land 
planes and with equal performance in 
the air—and still perform efficiently and 
safely in the water. Almost everyone will 
admit, I think, that the high-wing air- 
plane type is desirable for all kinds of 
service, having distinct advantages of 
passenger visibility and accessibility for 
loading. To that end, land plane designers 
must struggle with problems of long land- 
ing gear struts brought about by the 
high wing—while the boat “was just 
naturally born that way.” 

Even if. one insists on present data 
as the basis of comparative performance, 
there is no great difference. For flying 
boats of 100,000 Ib. and up, the hull drag 
is about 15 percent of the total. The 
equivalent fuselage in a land plane type 
would have about 20 percent less drag than 
the hull, but 20 percent of 15 percent is 
only 3 percent of the total drag of the 
airplane. 

It seems to me that for overwater long- 
range operation the boat is best. Some 
engineers claim that the hull of the flying 
boat, when it has been forced to land 
in a rough sea, offers no more protection 
than the fuselage of a land plane. How- 
ever, I have never heard of a land plane, 
throwing overboard its moveable equip- 
ment to effect a safer landing and then 
flying away again; but numerous cases 
are on record of flying boats making 
forced landings at sea—many have been 
towed in to port, some have even been 
repaired and flown on. 

The hull of the future flying boats 
will be much larger than many ocean- 
going vessels; they will be strong; and 
they should ride rough water, given a 
fair chance. Of course, the wings of both 
types are a liability once they are down 
in the water. In any case, I believe that 
for overwater transportation the fiying 
boat effects a distinct boost in the morale 
of the passenger. 

There should be more discussion of 
fact and less armchair opinion about the 
airbase future of United States foreign 
service airlines. Many writers and speak- 
ers tell you that we will have available, 
all along the military air transport lines 
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established during the war, airports ade- 
quate to handle postwar operations. This 
is not the case. Most of the runways 
have been designed to handle the medium 
weight B-17’s and B-24’s. 

{t is doubtful if any are constructed 
to handle the heavy postwar global land- 
plane. The tendency in design of the 
large land plane is to require longer run- 
ways and of necessity stronger ones to 
withstand the impact of the anticipated 
heavy gross weights. Another point: I 
do not know what political complications 
may do to the scattered bases in use by 
the Allies, but that feature certainly 
must be taken into account. In any event, 
large sums of money will be needed to 
expand the facilities wherever big land 
planes will operate, and the passenger will 
have to foot a good share of the bills, 
through increased cost of transportation 
for the development and maintenance of 
the large land airports. 

As I have indicated, the flying boat 
can find ready-made landing and takeoff 
areas almost anywhere the global airlines 
may go. And the same advantage will 
be found on many of the national connect- 
ing lines. 

One reason that flying boats dropped 
behind the parade is the difficulty of han- 
dling them at terminals. This is mainly 
due, it seems to me, to lack of imagina- 
tion in designing flying boat terminal 
facilities. Any disadvantage as to the 
ease Of operation and maintenance has 
been largely due to failure to develop 
reasonably adequate facilities; further, 
only moderate expenditure in this direc- 
tion is required to produce results of a 
revolutionary character. Such develop- 
ments may prove expensive, yes, but I 
think they will be only a drop in the 
bucket compared to land field develop- 
ment costs and the cost of truck-loading 
equipment and handling gear. 

Large flying boats, in principle, require 
only a buoy for mooring. The cargo 
and passengers’ are carried by boat to 
and from customs and immigration. This 
is inexpensive. The time element is 
small, trivial in the light of the delay, 
normally experienced, in clearing through 
customs and immigration. Refueling is 
accomplished at the mooring while the 
commanding officer obtains clearance for 
the departure to the next terminal. 

Whenever land planes can operate 
more efficiently or more effectively than 
flying boats, they will do so, regardless 
of any arguments by me or anybody else. 
It may be that sometime in the future 
one or the other type will be adopted to 
the practical exclusion of the other. No 
one can pretend to foresee which. Manu- 
facturers, you can be sure, will be ready, 
willing, and able to produce either type in 
full measure, so I am not grinding any 
axes, 

Now as to an expression of policy in 
global airlines: The American policy 
of individual enterprise must survive. The 
bids for global airlines are many, so the 
question is how to apply this policy. 

The State Department should be the 
sole agency to obtain operating privileges 
in foreign lands, and such privileges 
shou!d not be limited as to companies 
or number of stops. Thereupon, the 
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AND SEGMENT FACE CONTACT WHEELS 


BLITZING 
A TOUGHIE 


One of the toughest of all production jobs, the high speed finishing 
of irregular shaped metal parts, has been conclusively licked in scores 
of shops by 3-M Abrasive Bench Backstand Belts with Bench 
Backstands and Segment Face Contact Wheels. The Fast Cut, 
plus Long Wear of 3-M Abrasive Bench Backstand Belts is boosting 
production and cutting costs in metal finishing shops all over the 
country. Why not find out what they can do for you? As the first 
step use the coupon below to secure a copy of our illustrated book 
describing the 3-M Method of Grinding and Finishing. 
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Manufacturers of “SCOTCH” Brand Tapes — 3-M Abrasives with Paper, Cloth and 
Combination Backings — 3-M Waxes and Sealers — 3-M Adhesives — “SCOTCH. 
LITE” Reflecting Sign Sheeting — 3-M Cutting and Finishing Compounds — 3-M 
Lapping and Grinding Compounds — COLORQUARTZ Roofing Granules. 
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NICKEL AIDS THE ELECTRICAL EQUIPMENT INDUSTRY 


to KEEP EM OPERATING! 


ELECTRICAL ENGINEERS continue their 
spectacular progress. 


Since Pearl Harbor they have de- 
signed and perfected equipment that 
frees military strategy from many of 
its old limitations. 


Through tireless motors big and 
small, through tiny electronic tubes and 
gigantic motor generators, through a 
myriad of instruments and machines 
these men have put electrical energy 
to work for Victory. 


Constantly striving to improve its 
products, the electrical industry has 
acquired long experience with metals 
and alloys of many kinds. 


This experience has demonstrated 
that when properly used, nothing quite 


takes the place of Nickel. From resistor 
grids to armature shafts, from limit 
switches to reduction gears, Nickel and 
its alloys have been assuring the de- 
pendability so important in equipment 
that must not fail...even under war- 
time overloads. 


Nickel imparts toughness, strength, 
and fatigue resistance to other metals 
.-. makes them stand up better under 
abrasion, wear, shock, and stress. 


As in other industrial fields, a little 
Nickel goes a long way to keep elec- 
trical equipment operating. 


For years we have enjoyed the privi- 
lege of cooperating with technical men 
of the electrical equipment industry ... 
and of many others. Whatever your in- 


dustry may be...if you want help in 
the selection, fabrication, and heat 
treatment of alloys ...we offer you 
counsel and data. 





New Catalog Index 


New Catalog C makes it easy 
for you to get Nickel litera- 
ture. It gives you capsule 
synopses of booklets and bul- 
letins on a wide variety of 
subjects — from industrial ap- 
plications to metallurgical 
data and working instruc- 
tions. Why not send for your 
copy of Catalog C today? 





« Nickel * 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall st., New York 5, N.Y. 
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Civil Aeronautics Board should estab- 
jish a policy granting to any operator the 
right to fly anywhere, provided the op- 
erator complies with the CAA require- 
ments. The Post Office will pay the 
same rate for all mail carried, on a pound- 
mileage basis. 

Subsidies are adversely viewed, as 
stated above. If any subsidy is granted, 
‘t should be the same for all operators. 
In any event, to foster the competition 
30 vital to healthy trade, the government 
should always sponsor at least two com- 
janies operating into the same general 
area, all receiving, as mentioned, the 
same subsidy. Traffic rates will be es- 
tablished by ‘conference agreements be- 
tween the international operators, as is 
now done in the steamship service. 

True, some may fall by the wayside, and 
some companies will merge. But as a 
whole, a healthy competitive operation 
will survive. 

My hope is that this presentation will 
assist in putting to maximum use this 
country’s great backlog of flying boat 
experience and technology. There is go- 
ing to be merciless competition for world 
air .business. Other countries can build 
aifplanes as good as our own. If it 
turns out that all or part of the race 
will be run with flying boats, let’s have 
our entries and plans ready. 


Capt. Schildhauer has a second article | FO U # C 0 & Ml E R b) 


in preparation dealing with comparative 


-osts per ton-mile of cargo in land pl 
ois flying Shen It = scheduled ao. OF T 4 E C3 LO B é s 


pear in an early issue. 











Cuno Filters 
(Continued from page 163) 


assembly. Clutch center assembly should 
be assembled with same parts as used 
originally.. If any need replacement, all 
should be replaced, except in emergency. 
Clutch center working faces should be 
free of grooves parallel to axis of roll. 
Clutch rolls should be .1885—.1865 in dia. 
when new, with .010 allowable wear. 
They must be round within .001, free 
from flats or axial grooves, and without 
burrs on ends. 


Reassembly 


To reassemble, reverse disassembly 
procedure, noting following points: If 
no special fixture is available, insert 
springs and clutch roll pins with tweez- 
ers. Set clutch rolls in position and place 
a rubber band around assembled unit to 
hold parts in place. Make a noose from 
a piece of small wire which will hold 
its shape when bent. Place this noose 
around base of clutch rolls and work rolls 
back against springs by indenting wire 
ahead of rolls. When rolls are inside 
diameter of ring, clutch ring may be 
dropped over the assembly and rubber 
band and wire removed. 

it has recently developed that more 
satisfactory operation of the hydraulic 
motor will be obtained if matched assem- 
blies.of the clutch center assembly, com- 
prising clutch ring, clutch roll, clutch roll 
spring pin, and clutch roll spring, are 
used. Maker advises that, except in 


accuracy - " o 
ordinary J . 





AVIATION, April, 1944 











—when a 4-ton military load 


becomes a 4- 


@ When the dark clouds of war ascend and 
peace is once more restored, many products 
that were developed to help wrought destruc- 
tion on the enemy will serve as an important 
“cog in the wheels” of industry and commerce. 
One of the most important achievements in the 
engine field is the Andover Auxiliary Power Unit 
—a gasoline engine whose energy output per 
pound of weight is beyond anything 

imagined a few years ago. 

Today this unit is being used in 

military aircraft to start main en- 

gines, hoist bombs, check instru- 


AUXILIARY 





ANDOVER MOTORS CORP. 


ton pay load 


ments and battle accessories before take-off, 
and supply continuous auxiliary electric energy 
for lighting, heating, radio, interplane com- 
munications, etc. Tomorrow, it will carry on 
its essential work for commercial airplanes — 
increasing the pay-load and furnishing cone 
tinuous, dependable power on demand. 
How portable power can help you in the 
competitive peacetime period can 
be answered more fully by our en- 
gineers, who will be glad to give 
you complete data. 
Just write to— 





WHOLLY-OWNED SUBSIDIARY OF ANDOVER KENT AVIATION CORPORATION 
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ELMIRA, NEW YORK 


emergency, parts always be assembled 
and replaced as a unit. 

Two different styles of feed tubes have 
been used, one being .124 dia. at the end 
which slips into mating hole in head, and 
other being .134 dia. at this point. Care 
should be taken to use tubes of proper 
size to fit the holes in the head. Putting 
small feed tubes into large holes will 
result in excessive flow and probably 
render the motor inoperative. 

Notch in valve plate embraces the feed 
tube nearest open end of cylinder. This 
tube (exhaust) serves as a stop to limit 
valve travel. When reassembling, use 
two tab washers to secure nuts retaining 
bridge, regardless of prior locking means. 

On filters of Serial 6361 and higher, 
the bridge bushing which carries the 
toggle plate pin was provided with a 
spiral oil groove and, at the same time, 
an improvement in material and finish and 
closer manufacturing tolerances were 
applied to the toggle plate pin. These 
changes have greatly increased the life 
of these parts. It is therefore desirable 
that, whenever hydraulic motors from 1 
to 6361 are being overhauled or repaired. 
these new improved parts be substituted 
wherever the old plain bushing is en- 
countered. At the same time, the clevis 
pin which hinges the toggle spring clevis 
to the toggle plate should be replaced, 
since this part has been improved by case 
hardening to bring its life up to that of 
the other parts. . 

To position parts so that cover assem- 
bly may be readily fitted to body assem- 
bly, rotate, clutch ring until the single 
gear tooth points to center of rocking 
shaft pin support hole. Adjust the cover 
assembly so that the piston is at the end 
of power stroke (outer position). The 
cover will then assemble to the body with 
other parts. falling in their proper rela- 
tion. A gentle rocking, and gentle but 
firm pressure, such as may be obtained 
between the. fingers and heels of both 
hands, will close the assembly. 

Some of the earlier-production hy- 
draulic motor heads wére> not equipped 
with the bushing lock for the manual 
turning shaft bushing. This lock is 
applicable to the earlier models and 
should be installed thereon as follows: 
Try bushing lock on hex portion of bush- 
ing to determine how much latter must 
be tightened (never loosen) to bring 
round hole in lock in line with cover bolt 
hole. Tighten to suit, using a snug fit- 
ting wrench to avoid spoiling corners of 
bushing. 

It is never necessary to turn the bushing 
through more than 30 deg. to get the 
bushing lock in correct position, because 
hex hole in latter is offset and affords 
two positions, dependent on which side of 
lock is installed outward. After deter- 
mining which side of lock will face out- 
ward, bow it slightly so that hump of bow 
faces outward. This will bring large end 
of lock tight against name plate and 
prevent vibration. All recently manufac- 
tured bushing locks are equipped with an 
additional punched tab which is used for 
lockwiring manual-turning shaft cap nut. 
This tab should be bent up after final 
Positioning of bushing lock. 

(Turn to page 291) 
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BAD NEWS FOR THE AXIS 


America is producing planes at a rate never believed possible when the war began. The swiftly rising tide 


of American air forces in England proves the foresight and unfailing energy of everyone associated with 
the American aircraft industry. Once more American skill and ingenuity have surprised the world. 

In developing and perfecting the principle of multiple riveting, the General Engineering Company is 
contributing to the speeding up of aircraft fabrication. Hundreds of *GENERAL* Riveters, from the small 
Mode! GBR Riveter and Dimpler to the giant Model G-3000 Automatic Multiple Riveter, are operating in 
dozens of plants all over the country. They are riveting spars, skins, bulkheads, rudders, fins and other 
sub-assemblies faster than they can be riveted by any other method. Production increases ranging from 
200 to 500% and man-power savings up to 30 to 1 are reported by users of *GENERAL* Riveters. 

Ask for the new catalog illustrating and describing the complete line of *GENERAL* Riveters, Acces- 
sories and Work Handling Equipment. 


GENERAL ENGINEERING COMPANY 
785 HERTEL AVENUE. - BUFFALO 7, NEW YORK 
MULTIPLE RIVETERS - SINGLE RIVETERS - AUTOMATIC MULTIPLE RIVETERS - ANVILS - WORK HANDLING EQUIPMENT 
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On filters prior to Serial 4147, the cov- 
er bolt which holds bushing lock should 
also be replaced, because the earlier fil- 
ters have a cover bolt 1%-in. long under 
head, whereas the later cover bolts used 
are 1#-in. under head. It is desirable 
that all three cover bolts be replaced by 
the longer length to decrease likelihood 
of stripping of holes in head when tight- 
ening screws. These cover bolts should 
he tightened to a torque wrench reading 
of 30 to 35 in./lb. Motor mounting bolts 
snould be tightened to a torque wrench 
reading of 150 in./Ib. 





Geometry for Lofting 
(Continued from page 147) 


above formula simplifies the calculation 
of this necessary data. 

Example 5 (see Fig. 10) : Find the true 
distance between the two points in space 
having coordinates of P,(3,4,1) and P. 
(il, 10, 6). 

L= atone. 

V(X2 — Xi)? + (¥2 — Vi)? + (Z2 — Zi)? 
L= 
V(il — 3)? + (10 — 4)? + (6 — 1)? = 11.180 


Example 6: Calculate the true distance 
along the lower mold line of a spar having 
straight line characteristics. The spar lies 
between wing stations 37 and 78, the co- 
ordinates of the end points being— 

Wing station 37 (37, 66, —10) 

Wing station 78 (78, 81, —7.5) 

L= 

V(X2— Xi)? + (Ye — Vi)? + (Z2 — Z,)? 
L = 

V(78 — 37)? + (81 — 66)? + (—7 5 3 10)? 

3.729 

Generally, control surfaces such as Esc 
ailerons, and spoilers have their own 
coordinate axes system. In this system 
the stations are built normal to the hinge 
axis, this therefore simplifies the sub- 
assembly of the structure. When using this 
method, the inboard rib is labeled station 
“O”. The numerical value of the outboard 
station may be determined by measuring 
the distance between the two stations 
along the hinge line. 

Example 7 (see Fig. 11): A flap is de- 
signed so that the inboard station inter- 
sects the flap hinge axis at wing station 
45 where the coordinates of the hinge are 
(45, 96, —3.5). The outer rib must pass 
through the hinge intersection at wing 
station 99. The coordinates of this point 
are (99, 87, 1.6). Since the flap is going 
to be assembled in a separate jig, it is 
necessary to know the numerical value of 
the outboard station. 

i 
v(99 — 45)? + (87 — 96)? + (1.6 + 3.5)? 

















oe 


Therefore the flap station passing 
through the outboard point can be defined 
as flap station 54.982. By use of this same 
method it is easily possible to determine 
the numerical value of any other interme- 
diate flap rib, provided its intersection 
point on the hinge axis is known. This, too, 
Is very useful in locating an intermediate 
hinzse bracket with respect to the flap 
ribs 

(Continued on page 293) 
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“SPARK” 
| for High Flyers 


is of 


Packard High-Altitude Ignition Cable 


The higher they go, the tougher the job of providing the 
surge of electricity that “sparks” aircraft engine performance. 
Packard high-altitude ignition cable, with its tough synthetic 
rubber sheath over an inner reinforcing braid, was developed 
to meet this challenge—is delivering the unfailing service 
our air forces demand in high-altitude bombers and fighters. 


Packard high-altitude ignition cable is the result of constant 
research and engineering carried on in close cooperation with 
the nation’s air forces, aircraft manufacturers and airlines. 
It is just one of many developments on which Packard’s 
reputation for coming up with the right answer to aircraft 
cable problems has been established. Whatever the need— 
you’re RIGHT with Packard cable. 


REG.U.S. PAT. OFF. 
TRADE MARK 


PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 





| WAR BONDS SPARK THE FIGHT FOR FREEDOM 
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They learn about Lockheeds 
from Lockheed 


They ate U.S. Army and Navy ground crews, the 
best-trained aircraft mechanics in any man’s air corps. 


After three to six months in Army or Navy schools, 
these men come to Lockheed for intensive one- 
month postgraduate courses. At our schools — 
which we operate under Army-Navy supervision 
at our plants, with company experts as instructors 
—they learn special tricks for keeping Lockheeds 
in top flying and fighting shape. 

Army mechanics study the P-38 Lightning fighter; 
Navy men, the PV-1 Ventura bomber. They study 
every part— from tip to tail— separately. Diagrams 


and mock-ups, cutaway engines, complete wiring 
and radio installations serve as their textbooks. 


Today, on every fighting front, Lockheed warplanes 
are kept in top flying and fighting shape by skilled 
Lockheed-trained military ground crews. Tomorrow, 
at war's end, civilian Lockheeds—private planes and 
airliners alike—will be kept at their flying best, too. 
There will be Lockheed-trained experts to keep 
your plane in top flying trim wherever you may fly it. 
For tomorrow, as today, Lockheed will not only 
build planes, but get them ready to fly, and keep 
them ready to fly. 


LOOK TO lLeckheed FOR LEADERSHIP 


LOCKH BEB D:.AT® C:R APT 


C:O°8: PO 2A TF 1 ON, 


BURBANK, CALIFORNIA 
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Cover Sheet Development 


A very valuable use of this square root 
method is found in the calculation of odd 
shaped cover sheets or webs. This of 
course can only be used when the sheet 
lies in a flat plane, though in cases where 
slight curvature is evident the system may 
still be used with success. Even though the 
plane is canted or skewed, it is only neces- 
sary to know the coordinates of the ex- 
terior corner points in order to determine 
its exact size and shape in flat pattern. 

From this information, the lengths of 
the sides may be calculated and also the 
lengths of the diagonals. By laying these 
dimensions out in flat pattern the true 
size and shape of the cover is then given. 
Previously, it was necessary to resort to 


descriptive geometry (which in itself re- . 


quires a complex “iyout) and when the 
final results were obtained the accuracy 
could not be guaranteed any closer than 
about 0.040. By mathematically calculat- 
ing the size of the sheet, the tolerance can 
be held to 0.001. 

An excellent example of this type 


occurred in determining a cover sheet for. 


a new combat plane. This sheet was +o 
cover an area between the rear spar and 
the flap closing channel, and between 
the wing station 139 and the canted sta- 
tion O (Fig. 12A). The canted station in 
this case is a skewed rib, thus eliminating 
any possibility of triangulating “the skin 
with the graphical method. To further 
complicate the picture it was necessary to 
locate the canted flap station trace on the 
cover sheet. This cover was to be located 
on the lower ‘surface of the wing, which 
had very little contour. As a result it was 
decided to apply the use of the square root 
method on this problem. 

Procedure: Having already prepared 
for other use a set of equations for the 
spar mold line, the closing channel, and 
the canted ribs, we solved the equations 
simultaneously in order to find the co- 
ordinates of the four corner points. At 
the same time we found the coordinates 
at flap station O. These appeared as fol- 
lows: 

R. spar at sta. 139 (139, 86.37, —8.130) 
R. spar at flap sta. 0. (146.067, 85.228, —8.005) 


R. spar at canted sta. 0 (190.206, 78.094, —7.222 
Flap closing channel and 
(139, 106.276, —7.110) 


Wing sta. 139 
(149.966, 104.089, —6.939) 


Flap sta. 0 
Canted sta. 0 (193.142, 95.478, —6.268) 


Now by solving for the true length be- 
tween the exterior points, the lengths of 
the sides and the diagonals were obtained. 

Example: True distance along R. spar 
between wing station 139 and canted sta- 
tion O, 


L= 
1X. — Zh + On— V+ Ge By 
L= (190.206 — 139)? + (78.094 — 86.370) 
+ (—7.222 + 8.130)? = 51.878 


By this method all of the lengths were 
found to be as follows: 








Along R, spar wing station 
to canted sta. 0 iis 
Along closing channel sta. 139 
to canted sta, 
Along wing sta. 139 R. spar to 
closing channel 
Along canted sta. O, R. spar to 
closing channel 
lagonal R. spar at wing sta. 139 
‘te clos. chan. at canted sta. 0. = 
Diag. closing channel at sta. 139 
to R. spar at canted sta. 0... = 
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Give a Plane 


A ‘HOT FOOT’? 


Wh-o-o-sh—when a plane hangs on its prop zooming straight up at 
400 per, it’s really travelling. 

Getting up so far so fast takes a lot out of a plane. Result: more 
frequent overhauls and more frequent parts replacement. This means 
more time for maintenance and repair. 

Sedgwick can help reduce this time. 

When a plane is laid up for repairs the swift, sure lifting of heavy 
parts—engine, tail assembly, wings, etc.—poses a perplexing problem. 
We've been solving similar problems for more than 50 years. Planning, 
designing and building special, precision-engineered lifting and hoist- 
ing equipment to do the job better and faster. 

That’s not all. Sedgwick specialized lifting, hoisting and materials 
handling equipment, serving in our first line as huge airplane elevators 
for carriers—ammunition hoists—deck machinery—special elevators and 
hoists, is also helping manufacturers solve their production problems 
by helping them solve their “man” handling and materials handling 
problems. 

To airplane manufacturers, military airfield and commercial airport 
operators we offer complete design, engineering and manufacturing 
facilities devoted to the production of precision engineered lifting, 
hoisting and materials handling equipment. 

If you want to see planes “hot foot” it off the ground and off 
the assembly line, solve your lifting, hoisting and materials handling 
problems. Chances are our engineers can help. 


“MEN WHO KNOW ARE SOLD ON SEDGWICK” 


edqwick MACHINE WORKS 


NEW YORK 11, N. Y. 


Since 1893 designers and manufacturers of specialized lifting equipment. 


HOISTS — ROTO-LIFTS — ELEVATORS 


293 


146 WEST 15TH STREET 





sERVE THE ELECTRONIC pEmanps 


of AVIATION 


@ When American planes concentrate over a target, the 
total of Amphenol aircraft and communications electrical . so a 
parts in that area runs into the hundreds of thousands. Request by Section Letter 
Such quantities suggest mass production ... but two | 


40 


factors in Amphenol production are even more important oe 
than volume—(1) the highest precision attainable with AN and 97 Connectors . 
modern equipment—(2) complete range of required types - oe (Section A) 
in all sizes. Only after these come the speed and savings = grog had 
of mass production. . parolees ne 
Primarily, this is Amphenol’s war achievement . . . but it (Sect oe: 
is also a peacetime preparation in that it offers extraor- ie ‘ Conduit 
dinary facilities, for quantity, quality and. engineering co- 
operation when the time comes. 
Meanwhile .many—of these parts are available under--=> 
proper priorities for éurrent demands. 








Now by using any five of the above 
six dimensions, the true outline of the 
sheet may be drawn (Fig. 12B). By then 
using the other dimension, a double check 
is obtained on both the calculations and 
the layout. If any of the dimensions fail to 
work it means that a mistake has been 
made somewhere along the line. 

In order to obtain the trace of the flap 
station on the. sheet, the true dimensions 
along the R. spar and the closing channel 
were found in a similar manner. 


Along R. spar wing sta. 139 to 


ORR Oe is nw alacse cap ceak psc Se kOn 
Along clos. chan. wing sta. 139 to 
EMG AO nis.c:5eVerc tems cocodk os 33,382 


By measuring these dimensions along 
the boundary lines just established and by 
connecting the two points, the trace of the 
flap station is then determined. Thus we 
have the completed cover sheet. Elapsec 
working time: 1 to 2 hr. 

The manner in which we obtained the 
coordinates of the points on the skewed 
stations has not previously been discussed. 
This will be taken up in detail in Part III. 





"Fix" on Markets 


(Continued from page 118) 


in 1920, 23 percent in 1921, 28 percent in 
1922, and an average of 46 percent over 
the ensuing ten years. Further refine- 
ment of background data may drop these 
percentages even lower. 

In 1925, it should be pointed out, a 
Congressional committee criticized the 
Army for allowing the Air Corps to grow 
obsolete, for starving the commercial sup- 
pliers, and for trying to take over the 
task of designing, modifying, and even 
manufacturing aircraft. From 1925 on, a 
floor was written into appropriations, be- 
low which expenditures for equipment 
could not drop. For the next 14 years— 
1926-1939—the average spent for equip- 
ment was 50 percent. 

As the basis for the minimum fix, we 
have taken the actual post-World War I 
relationships, ranging from 17 to 46 per- 
cent, as shown above. For our middle fix 
we have applied the later 50 percent rela- 
tionship that emerged after the Congres- 
sional investigation, when Air Corps 
procurement habits were amended. 

As noted earlier, establishment of the 
maximum fix depends not upon statistical 
projection but upon a component analysis 
of postwar air force requirements by com- 
petent authority. 

For the purpose of this study, one au- 
thority was selected. He is T. P. Wright, 
director of the Aircraft Resources Control 
Office of the War Production Board. It 
will be recalled that, in 1940 and 1941, Mr. 
Wright published a series of predictions 
in Aviation (p. 34, July 1940; p. 30, Jan. 
1941; and p. 46, Nov. 1941) which fore- 
told with phenomenal accuracy what our 
military aircraft production would be, 
right up to the peak. Time has not, since 
then, permitted Mr. Wright to develop 
his studied postwar estimates, but he has 
graciously consented to make available his 
offhand thinking on the subject. 

Using his thinking as a base, we find 
that production will rise this year to a 
Peak of approximately 110,000 planes per 
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LAMINUM shims provide those quick-precision ad- 
justments which—as in aircraft—are as vital in the field as in che original 
assembly. 

















Shims cut to your specifications. Stock shim materials obtainable from your dealer. 
Write us for further information and shim application chart. 


























Laminated Shim Company, Incorporated + 80 Union St., Glenbrook, Conn. 
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MANPOWER AND MACHINERY 
WIN AND HOLD 


TOP RANK FOR 
SEALED POWER! 


Engineers and craftsmen get matchless 
results for Sealed Power because of these 
sound reasons: 


1A 30-year accumulation of priceless ex- 
perience developing piston rings for the 
world’s greatest engine manufacturers. 


2 Finest laboratories in the piston ring in- 
dustry— physical, chemical, metallurgical. 


3 Ultra-modern precision machinery. 


Bomberts, fighters, transport and cargo 
planes over every ocean and continent de- 
pend on Sealed Power rings. 


SEALED POWER CORPORATION 
Muskegon, Michigan « Windsor, Ontario 


~SEALED POWER} 
PISTON RINGS | 


PISTONS——-CYLINDER SLEEVES 
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LONGEST LIFE 


WHERE 
CONDITIONS 


..-with Welded Stainless Tubing 


From aircraft hydraulic lines that must 
fight corrosion, to exhaust collector rings 
made to withstand terrific heat, Carpenter 
Welded Stainless Tubing keeps equip- 
ment on the job longer and helps to 
reduce maintenance. 


Carpenter Welded Stainless Tubing is 
made from cold rolled strip, inspected 
both sides. Wall thickness is uniform— 
there are no thin spots to “give out” as 
a zesult of constant heat, corrosion, press- 
ure or wear. Because of uniform wall 
thickness, Carpenter Welded Stainless 
Tubing can be used in lighter gauges. 
That means Jess weight, more compact 
assemblies. 


For help in solving your heat or corro- 
sion control problems where tubing is 
involved, get in touch with our Metal- 
lurgical Department. Or if you want help 
in the fabrication of Welded Stainless 
Tubing, your nearby Carpenter distribu- 
tor has a service representative who will 
be glad to give you every assistance. 


° ~% 
If you use Welded Stainless 
ubing or are planning its 
use, ask for Carpenter’s 
QUICK FACTS bulletins. A 
note on your company letter- 
head will start them on the 
way—to help you use Welded 
Stainless Tubing to best 
advantage. 


CARPENTER WELDED STAINLESS TUBING 


® resists corrosion, heat and wear ® meets 
Government specifications @ is 100% 
hydrostatically tested © has a high 
strength/weight ratio. 


THE CARPENTER STEEL COMPANY 
Welded Alloy Tube Division . . Kenilworth, N, J. 


WELDED 


a STAINLESS TUBING 
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year, holding there until the defeat of Ger- 
many. Production then is expected to be 
cut back to approximately 72,000 planes 
per year until Japan surrenders (an event 
which Mr. Wright expects about a year 
after the Nazis capitulate). 

Following the end of the war—that is, 
Japan’s unconditional surrender — Mr. 
Wright assumes that it will take up to two 
and a half years to accomplish an orderly 
cut back of production; that is, less than 
half the time it took to reach peak produc- 
tion. Following the cut-back, production 
is expected to level off at a rate which 
will maintain a 20-25,090 plane air force. 
At current obsolescense rates, this would 
mean an annual production of about 
5,500 planes, starting in the V +3 year, 
as shown in Fig. 4. This estimated pro- 
duction for the fifth postwar year corre- 
lates very closely with findings of E. E. 
Lothrop, manager, Research & Statistical 
Dept., Aeronautical Chamber of Com- 
merce (see p. 114, Dec. 1943 Aviation). 

We have taken a portion of the curve 
in Fig. 4: from V+1 to V +5 as the 
basis for our maximum fix of equi >ment 
expenditures, which brings us to the pay- 
off—the three-way fix, as shown in Fig. 5. 

Applying to the present war the per- 
centages developed previously, which held 
after World War I, the minimum military 
aviation equipment expenditures would 
appear to be $670,000,000 for the V +1 
year ; $641,000,000 for V + 2; $479,000,- 
000 for V+ 3, and $553,000,000 or the 
equivalent of 3,160 planes per year at to- 
day’s prices for the V+4 and V+5 
years. This is our minimum fix, which 
assumes reversion to post-World War I 
procurement habits. 

For the middle fix, we have applied 
the 50 percent ratio previously explained, 
to each year, giving a level of military 
aviation equipment expenditures as fol- 
lows: V +1, $1,950,000,000; V + 2, $1,- 
400,000,000; V + 3, $850,000,000, and V 
+4 and V + 5, $600,000,000 each, or the 
equivalent of some 3,430 planes per year. 
This level assumes continuance of prewar 
procurement habits so far as the percent- 
age of appropriations spent for equip- 
ment is concerned. 

The maximum fix, based on the T. P. 
Wright thinking, would show a V+1 
military aviation equipment expenditure 
level of $3,840,000,000; a V +2 level’ of 
$1,600,000,000; a V+ 3 level of $960,000,- 
000, and V + 4 and V#-+ 5 levels of $960,- 
000,000 each, or sufficient to purchase an 
equivalent of 5,500.planes annually. 

The dollar figures given above repre- 
sent the possible level of expenditures 
with manufacturers for equipment (though 
not necessarily new equipment) during 
the early postwar years. A sizeable pro- 
portion of this money can be expected to 
go for modernizing war-built aircraft, en- 
gines, and accessories. This would be 
most true under the conditions of the mini- 
mum fix, and proportionately less so under 
the middle and maximum fix conditions. 
Progressing from V+1 V-+5, it is 
obvious that proportionately less modern- 
ization can be expected annually, with 
greater purchases of new equipment. 

Naturally, any manufacturer would like 
to be able, at the earliest possible moment, 
to pick a curve and say, “This is it.” This 





DIE-CUTTING of Booth felt 
parts is a precision job... often 
to tolerances in thousandths of 
an inch. Every die in the vast 
Booth stock is accurate. Each 
Booth-designed machine has its 
skilledoperator. Tothecontrolled 
qualitiesin Booth “‘prescription” 
felts—made to suit your individ- 
ual requirements—add precision 
cutting. Exact duplicating of any 
felt part, re-ordered after a lapse 
of time, is considered a feat. 
Booth does it consistently. 

THE BOOTH FELT COMPANY 


482 19th Street Brooklyn, N. Y. 
745 Sherman Street Chicago, Ill. 
APPLICATION CHART AND SAMPLE 
KIT .. . Contains swatches of 
S.A.E. felt types, with specifica- 
tion tables. Write for it. (No 

sales follow-up.) 


PRECISION CUT 
FELT PARTS 





CLERK rateKs 








plus delivering the goods on 
time to and from factories, 
yards, docks and warehouses— 
A product of CLARK EQUIPMENT COMPANY 


ert icd @uration sg y-(ouge). 


DIVISION OF CLARK EQUIPMENT COMPANY 
BATTLE CREEK, MICHIGAN, U.S.A. 
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moment can be brought a little closer 
by outlining certain of the assumptions 
under which each curve has been plotted ; 
for as these assumptions begin to become 
realities, they gave a forecast. 

For the minimum estimate, therefore, it 
has been assumed that full use of surplus 
warplanes will be made to maintain the 
postwar air force, without regard to obso- 
lescence, and that public and Congressional 
vnwillingness to continue building new 
planes will be a dominant factor. The 
middle fix assumes a moderate use of 
surplus planes to maintain the air force, 
with only moderate public and Congres- 
sional willingness to build new craft. The 
maximum estimate assumes that surplus 
planes will be used only to establish the 
postwar air force and that all replace- 
ments will come from new production. 
This in turn infers that the public and 
Congress would be aware of the need for 
continuous new plane production at full 
replacement level to avoid interrupting or 
curtailing American aircraft development. 
Based on past performance, this would be 
“something new under the sun”. 

It should be remembered that all of the 
above fixes are based upon the minimum 
condition of peace, under which the United 
States would again follow its traditional 
policy of reverting to a skeleton military 
establishment. A higher level of military 
preparedness might result from three other 
types of peace, plotted in Fig. 6, above 
the number one curve under which we 
have been working. Quantitatively, these 
other curves are pure guesswork, but it 
is obvious that higher levels of military 
aircraft procurement would result. 

Turning now to the commercial field, 
attempts to forecast this market requires 
sticking one’s neck out even further than 
for the military field, as is evidenced by 
the wider range embraced by published 
estimates. On one point, though, there is 
agreement: That, excluding export, this 
field breaks down into three divisions— 
domestic trunk lines, domestic feeder lines, 
and American-operated international lines. 

Authorities—and others—agree that the 
domestic trunk lines will enjoy a steady 
growth in passenger, commodity, and 
mail traffic after the war. But agreement 
ends on the number of planes that will 
be required to meet this increase. It was, 
therefore, again necessary to go back to 
Statistics to see if they would give a fore- 
cast which would tend to bear out any 
of the prognosticators. 

In preparing these estimates the fol- 
lowing factors were borne in mind: 

1. Examination of airline traffic growth 
for the past ten years indicates that 
Strong, steady expansion of passenger, 
commodity, and mail traffic can be ex- 
pected for at least five years after the war. 

2. This growth will be favorably af- 
fected by lower fares and rates. Currently 
airline passenger fares are about 5c. per 
mile, against about 3c. for Pullman and 
2c. for rail coach. There is some talk 
of 4c. per mile passenger air fares, and 
express rates as low as 10-15c. per ton- 
mile early in the postwar period, but this 
May remain just talk. 

3. Another favorable factor is airmail, 
Which is expected to show normal in- 
creases, with truly important poundage 
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becoming available if all first class mail 
should go by air. 

4. On the other side of the ledger, rail- 
road, truck, and bus operators—keenly 
aware of air competition—can be expected 
to lower fares and add extra services to 
avoid traffic losses. This, however, may 
be partially offset by the tremendous im- 
petus given aviation by the war. 

In view of these factors, then, it seems 
safe to assume that postwar air traffic 
will continue—for a minimum of five years 
—to grow at least at the same rate that 
it grew prior to the war. On this assump- 
tion, postwar domestic airline require- 
ments have been estimated on the basis 
of the annual average percentage of traffic 
growth from 1932 through 1941. This 


latter year is used as the base because it 
represents the last year during which the 
lines operated at nearly normal peace- 
time load factors with normal equipment. 

Projecting into the future, the figures 
for annual domestic requirements would 
be somewhat as shown in Table IV. 

If any of the requirements are met by 
use of converted military equipment, these 
figures would appear to be maximums so 
far as the manufacturer is concerned, 
even though they indicate probable mini- 
mum airline requirements. If, though, mili- 
tary conversions supply but a small part 
of airline needs, or if any traffic gains are 
more rapid than in the prewar era—when 
passengers carried, for example, doubled 
as often as every four years—the above re- 
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ELECTRICAL ESSENTIALS 





GRAYBAR’S local service on electrical parts and 
materials to be installed in planes saves time, cen- 
tralizes responsibility, reduces paper-work in buy- 
ing. Hundreds of approved items for plane wiring, 


signaling, lighting, power systems. 


IN OVER 80 PRINCIPAL CITIES 
EXECUTIVE OFFICES: GRAYBAR BLDG., NEW YORK 17, N.Y. 
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Our Assembly Line 
of Fabricated 
Plywood Navigators’ 
Cabinets for B-29 
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Aircraft Components 


A trained personnel and adequate facilities enable us 
to make prompt deliveries of both Fabricated and Bag- 
Moulded Plywood Aircraft Components. May we sug- 
gest how Plywood Components can be employed by 
you to produce planes or parts faster? 


AVIATION ENGINEERING 





We Also Make Handling Fixtures . 





quirements might turn out to be less than 
maximum. 

Aircraft needs of American-operated in- 
ternational airlines are, if anything, even 
more difficult to estimate now. With no 
knowledge of what international agree- 
ments may be reached by the diplomats 
and politicians, and without knowing what 
may be the trend of fares and rates, it is 
felt best to fall back again on the concept 
of steady growth at the prewar rate. 

Cn this basis, projected international 
airline plane requirements—using 1940 as 
the base year—work out as shown in 
Table V. 

Here, again, military conversions might 
lower the need for new production, but 
by the same token, a faster-than-pre-war 
trafic growth would make these figures 
less than maximums. 

Progressively tougher to make are esti- 
mates for domestic feeder line needs. The 
situation has been well summed up by 
Ernest W. Williams, Jr., WPB transpor- 
tation analyst, in a report for the National 
Planning “Association, in which he said: 

« ., however, extensive feeder airlines 
and air taxi service may eventually be- 
come, initially and for some years, they 
will be in the development stage; and a 
great deal of reliance will have to be 
placed on established surface transporta- 
tion to perform the feeder function.” 

If suitable aircraft -for this service can 
be drawn from surplus stocks, it is felt 
that feeder lines will not provide an im- 
portant production outlet for several years. 
If, on the other hand, specialized new- 
type low-operating-cost planes are avail- 
able, new production may prove to be 
relatively sizable. As the exact technical 
requirements, such as airport adequacy, 
number of stops necessary, schedule fre- 
quency, etc., are made known, this serv- 
ice will become more efficient, and accel- 
erated traffic growth can be expected. 

Moving on to the export field, experi- 
ence following World War I indicates that 
the market for military craft will be made 
up largely of surplus American planes. 
This time Britain will undoubtedly have 
large numbers of surplus military craft. 
Thus it seems probable that lesser-nation 
requirements can be met for some time 
from these sources, so that the military 


export market should not be counted on 
for more than a negligible proportion of 
production. 

Nor does the commercial export market 
look too rosy, past experience having 
shown that by far the largest portion of 
aircraft sold for foreign operation was 
second hand equipment. At least for the 
first two or three years of the postwar era 
the commercial export market, like its 
military counterpart, should not be counted 
upon for much volume. 

The domestic commercial market 
projections developed above should be 
considered as expressing minimum re- 
quirements of United States airlines in the 
early postwar years. Any attempt now 
to estimate what portion will be sup- 


plied from converted war surplus stocks 
would give an estimate so loaded with 
suppositions that its usefulness would be 
highly questionable. Therefore, it is 
recommended that the estimates be con- 
sidered goals. Anything above them 
would be on the “gravy” side, for it is 
easier to stay in business by increasing 
production than it is to establish prices on 
the basis of a production schedule that 
can’t be sold, particularly when the market 
base is as small as it apparently will be 
in the postwar commercial market. 

No attempt has been made here to 
“crystal-ball” the postwar private flying 
market—that’s a study in itself, one on 
which there is a paucity of fact and a 
plethora of conflicting opinion. 
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in our Glass Plant ... to those men 
and women who grind and polish 
the distinctively-shaped lenses—and 
who fashion the frames that are 
characteristic of Bausch & Lomb 
Ray-Bans. After the war, you, too, 
will again be able to obtain genuine 
Ray-Ban Sun Glasses and Shooting 
Goggles. 


Such a statement comes 
from a veteran of 52 
bombing missions over 
Mediterranean targets. 
It is typical of the feeling fighting 
airmen have for their Ray-Bans. 





Table IV—Projected Domestic 
Commercial Aircraft Requirements 


Postwar yr. 1941 V+1V+2V+3V+4V+5 


No. planes needed 
(20,000 1b. est. 


ave. empty wt.) *265 335 425 535 675 850 
Nc. over prev. 


yt «+» 70 90 110 140 175 Dozens of such letters have come 


into the Bausch & Lomb plant since 
the war began. They are a glowing 
tribute to the scientists at Bausch & 
Lomb who created Ray-Ban glass 
twelve years ago to meet Army and 
Navy specifications for anti-glare pro- 
tection in the brilliant sunlight of 
over-cloud flying. They are a tribute 
to the skilled workmen who produce 
the glass to special Ray-Ban formulae 


RRS 8 See ee | ies a 


Total annual new 
planesrequired 70 105 125 155 190 
* Converted figure. Actually in 1941 the airlines 
351 planes with an average empty weight 
of 15,250 Ib. 


(eee 


* All Ray-Ban Sun Glass production 
is allocated to military use. 
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Table V—Projected American-Operated 
International Airline Requirements 

Year 1940 V+1V+2V+3V+4V+5 
Planes (est. 

30,000 Ib. ave. 

empty wt.)... 51* 59 69 89 93 108 
Ne, over Trev. 

yt. (new planes 

Tequired) ae 8 10 11 13 15 

* Converted figure. Actually in 1940 American 
erated international airlines had 82 planes with 
aaverage empty wt. of 18,600 lb. 
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AN AMERICAN SCIENTIFIC INSTITUTION PRODUCING OPTICAL GLASS AND INSTRUMENTS 
FOR MILITARY USE, EDUCATION, RESEARCH, INDUSTRY AND EYESIGHT CORRECTION 
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Cleaning before painting — Eight women now do the job 21 times faster than 
a 12 to 15 man crew used to do. 


BATHS 


DOES A 
FLYING FORTRESS*GET 
BEFORE IT CAN FLY? 











know it’s more than most people could gué 


A single sheet of Alclad may be dipped several 
times before it is cut or shaped. And from then 
on every time it is formed, treated, joined or 
coated, a new cleaning operation is called for. 
Welding, anodizing, plating, painting...all are 
best done on clean surfaces. Wherever precise fit- 
ting or reliable adhesion is to be obtained, the 
surfaces involved must be clean—physically and 
chemically clean. 

This new high standard of cleanliness in manu- 
facturing finds a helpful readiness in Kelite Pro- 
ducts, Incorporated, the largest manufacturer of 
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= Boeing employees with Kelite KDL No. 28 are completing in 6 man hours an 
the Aviation Industry. operation which formerly took 125. 


Through the application of pH control to speci- | : KE LITE 


specialized processing and cleaning materials for 


fic processing and cleaning operations, Kelite has 1.088.908 a 
developed new materials whjeh—meet the fine- 
gauged requirements of American Aviation with 


. . *ye / . . . 
scientific dependability ... and save time doing it! 

The Kelite Service Engineer in your territory 
can tell you about improved methods and mater- 


ials which really help wherever there’s chemical 909 East 60th St., Los Angeles 1, Calif. 


cleaning or processing to be done. Copyrignt 1944 Me 
viet, 4 6 Kelite Products, Inc. Manufacturing Plants in Los Angeles, Chicago, Perth Amboy, Houston omer ts 
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